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SWITCHING AND CONTROLLING APPARATUS FOR BOOSTERS. 

The ordinary means of cutting out an electrical generator in case 
of emergency are not sufficient for the dynamo using a booster, ow- 
ing to the peculiar nature of its winding and load. Especially is 
this the case in series-wound, motor-driven boosters, such as those 
described in the article on the power plant of the Capital Traction 
Company on other pages of this issue. Here the boosters are used 
to raise the voltage of the current supplied to the longest feeders, 
the generating end being series-wound and direct-coupled to a 600- 
volt motor supplied with power from the main circuit. The con- 
tingency which calls for a special protective apparatus is the open- 
ing of the motor circuit. In this case the torque generated between 
the armature and field of the booster generator tends to reverse the 
direction of rotation of the machine, and—as it is series-wound—it 
tends to run away as a series motor. This accident is provided 
against by connecting the “tell-tale” of the motor circuit breaker 
through a battery circuit with an electromagnetic relay, which in 
turn closes the circuit of an auxiliary magnet on the booster circuit 
breaker, tripping it and opening the booster circuit. This rather 
indirect method of control might be improved by using a double- 
pole circuit breaker instead of the single-pole breaker in the motor 
circuit, the added pole being connected up in the booster generator 


circuit. Both circuits would then be opened simultaneously. 


Either meihod, however, involves the opening of the feeders sup- 
plied by the booster whenever the latter is thrown out of service, 
and if this is not immediately noticed by an attendant these feeders 
and corresponding line sections may be without current for some 
time. A better method would seem to be the provision of some ar- 
rangement for throwing the “boosted” feeders over from the boost- 
er to the main bus, so that whenever it became necessary to put 
the machine out of service either automatically or manually, the 
feeders will be immediately given a source of current which even at 
a lower voltage would be better than throwing them on open cir- 
cuit. A simple means of accomplishing this and also of cutting the 
booster in and out without even an instantaneous interruption of 
the current supply could be obtained by short-circuiting the series 
field of the booster-motor instead of opening the same circuit. This 
would allow the current to pass idly through the booster armature 
without any danger of runaway, and after the machine had come to 
a standstill the armature could be short-circuited and the machine 
cut out without opening the feeder circuit at any instant. The 
switching over of a railway feeder without opening it is, of course, 
advisable wherever possible, owing to the destructive nature of the 
arcs at the switch blades under heavy load, and the consequent 
necessity of opening by means of circuit breakers instead of 
switches, which requires an elaborate sequence of operations diffi- 
cult for the switchboard attendant to remember in times of emer- 
gency. It might be ‘objected that the booster would give trouble 
with its field short-circuited, owing to thé lack of a commutating 
field but boosters in storage-battery service are now regularly run 
with differential windings, which often neutralize each other’s ex- 
citing tendency, giving zero field magnetization, with no trouble- 


some sparking, in spite of heavy currents flowing. 


With engine-driven boosters there is no need of special appli- 
ances for shutting down the generator when the supply of power to 


the driving machine ceases. The steam can hardly be cut off from 
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the engine except intentionally, and the reversal of the direction of 
rotation would instantly be noticed and remedied by a man at the 
throttle-valve. Engine-driven boosters are, it may be remarked 
here, rarely used for feeder work, owing to the peculiarly violent 
fluctuations of the load, which varies as the square of the current 
output, since the voltage generated by the machine is proportional 
to the current, and the watts, therefore, are proportional to the 
square of the current. It is hard enough to make a steam-engine 
governor regulate well on a load as fluctuating as that of a single 
section of a street railway, but when the changes of this load are 
squared the condition is peculiarly difficult to meet. 

The other common use of boosters is for controlling storage-bat- 
tery currents, and to render a storage battery suitable for over-com- 
pounded systems they are absolutely necessary, as, without them, the 
storage-battery load would increase with increased external load 
and aggravate the variations in engine and dynamo load. Boosters 
so used are generally differentially wound, one field winding of 
comparatively fine wire being connected across the mains and giv- 
ing an excitation which, by means of a reversing rheostat, may be 
made to give a booster voltage, helping constantly either to charge 
or to discharge the batteries at the will of the manipulator. The 
other winding is of comparatively large wire and carries a current 
proportional to the external load of the system, being for this pur- 
pose generally introduced between the equalizer and the main bus 
in parallel with the series field windings of the generators. This 
winding is so connected up as to increase the voltage, helping to 
discharge the battery with increased station load, and vice versa, 
and may be so proportioned as to give an excitation dependent 
upon the load sufficient to make the battery take up all fluctuations, 
rendering the load on the engines and main dynamo practically 
constant, a condition highly conducive to steam economy. Such 
boosters are best motor-driven, as both field magnetization and ar- 
mature current are reversed often not simultaneously, the booster 
proper often running as a motor instead of as a dynamo, a condition 


rather hard for the steam engine governor to meet. 





ENGLISH VIEWS OF ELECTRICAL TRACTION. 

The installation of electric street railways, or, as the English call 
them, electric tramways, in the cities of Great Britain is handled 
with a strange mingling of engineering conservatism and economic 
liberalism. For a long time England held out against the overhead 
trolley on the score of its unsightliness, but now that a superior 
system—the open conduit—has been developed in Germany and this 
country, the English technical press opposes it bitterly. The Lon- 
don “Electrical Review,” in a recent discussion of the matter, 
claims rightly that the conduit costs at least from two to three times 
as much as an overhead trolley system, but states that such tram- 
ways would only prove to be very remunerative in such crowded 
thoroughfares as Broadway, in New York, and similar lines. The 
strangest part of this discussion is the fact that the English authori- 
ties still, as a rule, hesitate between a cable system and the overhead 
trolley, in spite of the fact that the cable is, as a rule, more expen- 
sive in the matter of first cost, in power, in maintenance of equip- 
ment, and in maintenaftce of way, per car mile, than is the open 
conduit electric. Thus, in spite of the hue and cry about the pro- 
hibitive cost of the latter, the cable road, which is more costly in 
every way and gives a far less reliable and less flexible and gener 
ally less satisfactory service, is often considered, although at present 


rarely adopted 


In contrast with this engineering conservatism there is in Eng- 


land a marked tendency toward municipal ownership which it is 
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difficult for students of economics in this country to understand. 
This is largely due to the attitude originally assumed by English 
cities toward their street railways. Starting as horse-car lines, the 
authorities took the position that the road bed was a part of the 
street, and should therefore be constructed by the city, as was the 
rest of the street, and leased to the highest bidder. This plan 
proved very satisfactory with the small capital investment in equip- 
ment of tramways operated by horse-power, but when mechanical 
traction began to come into vogue it became apparent that the op- 
erators of the system should also own the whole of it. The English 
being more considerate of public as against private rights, and per- 
ceiving the dangers of abuse in long-term franchises, have in many 
places decided to have their tramways operated directly by the mu- 
nicipal authorities, although some still lease the lines to operating 
companies. Glasgow was the first such city, the municipal service 
starting in 1804, and owing to the policy of keeping down profits 
the fares have been reduced, the service increased and the hours of 
employees reduced and the wages raised. Other towns are rapidly 
following in the same line, among them Liverpool, Leeds, and Shef- 
field. Manchester will start an electrical system in full sway next 
spring. This policy of collectivism, or, as some would call it, so- 
cialism, appears to give good satisfaction in England, although on 
account of the civil service abuses in this country it is doubtful if it 


can be safely introduced here before many years. 


ENG!NE-ROO/SI FLOORS. 

There is in this country quite a varied practice in the construction 
of engine-room floors. Most power-station designers prefer a con- 
crete floor with a cement surface, supported on brick, tile or con- 
crete arches, sprung between steel beams, as in ordinary fireproof 
office-building construction. Some prefer cast-iron plates and grat- 
ings. giving light and ventilation to the basement below.'| Others 
use a concrete floor framed integrally with concrete beams, the 
whole set at one time over wooden false-work with twisted or 
knotted iron rods in the lower sides of the beams to take the ten- 


sile strains.” 


In the description, on other pages, of the power plant of the Capi- 
tal Traction Company it will be noticed that the engine-room floor 
is finished in wood. While this may appear at first sight to be a 
return to dangerous principles, it possesses many elements of value 
which engineering visitors to the station will instantly recognize. 
The chief reason for its use in this case was the added comfort of 
the attendants who are required to walk and stand upon the floor 
for many hours each day. The discomfort of standing on as rigid 
a flooring as cement is a feature not sufficiently considered in en- 


gine-room design. 


A further advantage presented by the wooden floor is the 
improved appearance of the room, a great indirect advantage in the 
pride which it induces in the men in charge and the care they take 
with the whole of the installation. Oil and grease soak into cement 
flooring and leave unsightly stains that are totally absent from the 
polish of a nicely finished wooden floor. The danger of fire is not 
as great as might appear. There*is in this particular example 
cited, and should be in all cases, no air space below the flooring, 
the sleepers to which the flooring is nailed being bedded flush in 
concrete, so that the flooring proper sets directly upon it. Fire, 
unless it be a very hot one, will not run on an upper exposed hori- 
zontal surface, so that, other woodwork being suppressed, this will 


not be a source of any great danger. 


1See THE Evectricat Wortp, April 30, 1898, page 527. 


2See THE ELectricaL WorLp, June 11, 1898, page 703. 
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The Open-Conduit Electric System of the Capital Traction Company. 


HIE city of Washington is, on account of the 
great width of its streets as well as their 
beauty, peculiarly ill-adapted to the over- 
head-trolley system, and on account of the 
almost universal use of asphalt paving and 
the favorable climatic conditions peculiar- 
ly well adapted to the operation of open 
conduits. The lines of the Metropolitan 
Railroad Company have been operated in 
this manner for several years, and the Cap- 
ital Traction Company has had in service 
a short line fitted with the Love conduit 
system. When, therefore, the great power 
house of the Capital Traction Company 
was completely destroyed by fire on the 
night of September 29, 1897,' there arose 

the alternative of rebuilding the cable equipment or replacing it with 

an electrical system. Four days after the fire the directors decided 
definitely to adopt the underground electric system for the Penn- 
sylvania Avenue and Fourteenth Street lines, and a building com- 
inittee was appointed to lay out the enormous amount of special 
work which the occasion called for, and called for in a hurry, in or 
der to get the line in operation again as soon as possible. 

THE RECONSTRUCTION OF THE TRACKS. 

The track system adopted was the same as that in use by the Met 
ropolitan Railroad Company in Washington and by the Metro- 
politan Street Railway Company in New York City,” with such 
changes as were necessary to adapt it to the existing cable tracks. 
Twenty-two miles of track (see Fig. 1) have been changed over, 
including the Seventh Street line, which was kept in operation by 
cable while the change was being made; the Love conduit system 
on U Street will later be rendered uniform with the rest. This 
renders the company’s whole system electrical. 

A 24-duct conduit for the electrical cables was laid midway be- 
tween the two tracks, except where deflected by existing pipes and 
ducts, the material used being vitrified clay pipes, and wrought-iron 
cement-lined pipes are laid in concrete in the ordinary way. Tempo- 
rary tracks were laid down for the horse cars on Pennsylvania ave- 
nue and Fourteenth Street,so that the track work could be car- 
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Fic. 1.—MAp oF THE CAPITAL TRACTION COMPANY’S SYSTEM. 


ried on without interruption. The cable conduit—18 inches wide by 
38 inches deep—was fortunately made of concrete, plaster-lined, and 
without any inside metal sheathing. Entrance to it was obtained 
by means of manholes at intervals of 311% feet, running from the 


1See THE ELECTRICAL WoRLD, October 9, 1897, page 417. 
2See THE ELectrICAL WorRLD, August 28, 1897, page 239; September 18, 1897, 
page 328; Septem er 10, 1898, page 258. 


slot rail to the outer track rail, as shown at the right hand side of 
Fig 3. 

The conductor rails for the new electrical work are of steel, T- 
shaped, 4 by 2 inches, weighing 23 pounds to the yard, and hav- 
ing the conductivity of 300,000 circular mils of copper. They 
were cut into 31 foot 6 inch sections to span the distance between 
these manholes in which the insulating supports for the outer rail 
were placed. To hold the other conductor rail a small handhole 
was put in immediately across the slot from the manhole, as shown 
at the left-hand side of Fig. 3. and to give an intermediate support 





Fic. 2.—THE DkrAw-In MANHOLE, SHOWING Taps TO CONDUCTOR 
RAIts AND METHOD OF DRAINING. 


at the middle of the rail length a pair of similar handholes was put 
in midway between manholes. The conductor ratls were inserted 
through slot hatches which were placed at intervals of about 800 
feet, one of which shows clearly in the foreground of Fig. 8. 

The porcelain insulators are supported, as Fig. 3 shows, by cast- 
iron caps with ears, which are bolted to the foot flanges of the slot 
rails. The holes for these bolts were made by punching machines 
as soon as the excavations for the handholes had been made. The 
two holes in the web of the slot rail for the attachment of each 
cast-iron handhole frame were made by a specially designed drill 
let into the excavation and backed up against the track rail. Knock- 
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Fic. 3. —THE INSULATING SuprorT AND BOND OF THE CONDUCTOR RAIL 


down frames were then placed in the excavations, making an inside 
form for the concrete shells of the handholes, which are 5 inches in 
thickness, internally plastered with cement mortar. 

To prevent the water entering the slot from trickling down the 
sides and dripping over the conductor rails, which are 6 inches 
apart, the upper flange of the slot rails in such a road must be fit- 
ted with a downwardly projecting lip, from which all water will drip 
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off and fall between the conductor rails to the bottom of the con- 
duit. There was, of course, no such lip on the old cable rails, and 
rather than replace them, bedded as they were in good asphalt pav- 
ing, it was decided to rivet steel 1 by 1 inch angle sections to them 
in the manner clearly shown in Fig. 3. The angles were let down 
through the slot and held up against the lower face of the slot-rail 
head by a specially de- 

signed tool, and rivet holes hemes 
were drilled through both — 
at witervals of @podt 4 fect. ‘Siesseeeeeeee 
A gang of laborers at this 

work is shown in Fig. 9. The 

holes are countersunk irém 
" the top and the rivet. heads 


finished flush with the sur saciid 
a HOIST 








face. 
The old track-rail ends 
were pretty badly dropped, 
and it was decided to bring 
them up by the well-known 
cast-welding process. The 
fishplates were removed, the 
rail ends cleaned by hand, 
no power being available, 
for a distance of about 10 
inches back from the joint, 
and the splice-bar bolt holes 
in the rails were plugged, 
the iron plugs projecting 
about an inch on each side Fic. 4.—VERTICAL SECTION OF THE 
CONVEYOR TOWER. 





cp RSET 


of the web so as to become 
bedded firmly in the cast- 
ing. Strips of iron of the rail section were driven between the 
abutting ends, making the joints tight. The flattened rail of each 
joint was shimmed up a trifle higher than the other, and the usual 
cast-iron mould was clamped about the hole and filled with molten 
iron poured from a portable furnace, as shown in Fig. 8. The heat- 
ing of the steel was found to bend the ends upward to just about 
a true bearing, a smooth joint being assured by finishing the sur- 
face by hand filling. The joints now ride very smoothly, but few 
of them being perceptible. 

The conversion of the Seventh Street line, which was kept in 
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Fic. 6.—A VERTICAL SECTION OF THE BOILER Room AND OVERHEAD 
Coat BuNKERsS. 


operation by cable as noted above, except during a few hours of 
each night, was still more difficult. The laying of the ducts and the 
setting of handhole castings and insulators were done in the day- 
time. At night the workmen entered the conduits and secured the 
conductor rails to the clips of the insulating supports. The 
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cast welding of the rail joints on this line was done several 
years ago. Drip angles were only put on the slot rails in the 
valleys. 

After the electric roads had been in operation about six months 
the company decided to put down heavier and higher rails at the 
curves. Excavations were made between the yokes at all the curves 
in which cast-iron chairs, 
weighing about 100 pounds 
each, were set with concrete 
packed around them. This 
work was done in the day- 
time, and at night after 
traffic was suspended the 
old rails were taken up, the 
rail seats on the yokes 
broken off, and the new 
rails put down and secured 
to the rail chairs. Courses 
of scoria block are laid on 
each side of the rails at the 
curves, the crevices betwee 
the bricks being filled with 
asphaltum. 

As a ground return is not 
used, both the positive and 
negative feeders are in- 
sulated. There are thus 
twenty lead-covered cables 
for the ten feeders, each 
Fic. 5.—SLotT Raits, Conpuctor Raits with a cross-section of cop- 

AND PLow. per of 1,000,000 circular mils, 

insulated by saturated pa- 

per three-sixteenths of an inch in_ thickness, and_ pro- 
tected by a one-eighth inch lead sheath. They are drawn 
in through manholes running across the two tracks, spaced 
at intervals of about 400 feet, one of which is shown in Fig. 

2. The knock-down frame for the construction of the concrete walls 
of one of these manholes is shown in Fig. 11. At points deter- 
mined by traffic conditions the feeders are tapped in the manholes 
with two branches from the one splice, as shown in Fig. 14, to the 
conductor rails, to which they are attached by clamps, one of which 
is shown in Fig. 16. Those going to the outboard rails pass down 
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Fic. 7.—A VERTICAL SECTION OF THE ENGINE ROOM AND CONDENSER 
BASEMENT, 


through a duct from the handholes to the manhole, as is clearly 
shown in Fig. 2. One pair of cables is held in reserve as an emer- 
gency feeder, being provided with blind taps ready to be cut in at 
any point from Georgetown to Seventh Street at any time it may be 
needed. In all there are about 66 miles of cable in place. 





0 





Seen taebee 


DECEMBER 31, 1808. 


THE POWER HOUSE. 


The work on the new power house was necessarily very much 
rushed. There was no year or two for the engineers in charge to 
look into the relative merits of alternative plans, and they were fur- 
ther hampered by the necessity of using a building which formerly 
did duty as a feed mill and storage warehouse in the old horse-car 
times. The work had to be carried on almost while the drawings 
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Fic. § —CAst WELDING THE OLD RAIL Joints. 


were being made; nevertheless the plant evidences a surprising 
amount of ingenious design to overcome the difficulties involved, 
as will be seen by a study of the description given below. The 
work was begun about December 1, 1897, and power was on early 
in April, 1898. The old material was used to a certain extent, the 
good bricks of the partition walls,which had to be taken down, being 
used in the engine foundations, the new crane runways being made 
of the I-beams of the old floors, etc. 

The building, a view of which appears in Fig. 12, is located on the 
edge of the Chesapeake & Ohio Canal, in Georgetown, with Grace 
Street on the opposite side, between Thirty-second and Thirty-third 
Streets. It is a long, narrow structure, which did not admit of the 
standard practice of placing the boilers in a row along one side of 
a division wall and the engines nearly in a parallel row along the 
other side. This building required a division midway of its long 
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ness, are reinforced by pilasters, bonded in and tied to them with 
anchor rods, the pilasters in the engine room carrying the crane 
runways. The old wooden roof, covered with slate and supported 
on combination trusses, has been retained. 
THE COAL-CONVEYING APPARATUS, 
One of the most interesting parts of the equipment is the coal- 
conveying apparatus. ‘‘Run-of-mine” bituminous coal is brought 





Fic. 10.—BRIDGING AN OLD CABLE VAULT. 


directly to the plant on canal boats, holding about 120 tons each. 
Standing apart from the main building, toward the west, is the coal 
unloading tower of steel-frame construction, covered with corru 
gated-iron sheathing. (See Fig. 4.) This tower, which shows 
clearly in Fig. 12, has a boom projecting over the canal, by which 
tubs holding 1,000 pounds each take the coal up from the canal 
boats and dump it into a receiving hopper, which, in turn, dumps 
it into the weighing hopper, Fig. 17, from which it passes down 
into the crushing equipment shown in Fig. 18. The bucket hoist 
and crusher are both driven by one 30-horse-power 500-volt motor. 

From the crusher the coal is dropped into the buckets of a pan 
and bucket conveyor. Owing to the novelty and ingenuity of this 
machine, an extended description may be of interest. The con 
veyor consists essentially of two 5¢-inch steel cables, to which are 
clamped, at intervals of a foot, attachments carrying axles, the 





Fic. 9.—DRILLING THE SLOT RAIL FOR THE Drip ANGLE Lips. 


dimension, one half being the boiler and the other half the engine 
room. Fortunately, solid rock was but 2 or 3 feet below the 
basement floor, so that all foundations, even to those of the auxiliary 
pumps, are carried clear to rock. The old walls, 18 inches in thick 


fic. 11.—THE KNock-DowNn FRAME OF A DRAW-IN MANHOLE. 


wheels of which are lubricated with graphite and run on 20-pound 
steel rails with a 2-foot gauge, each axle carrying a pan and pivoted 
to it a bucket. An idea of the general arrangement can be obtained 
by the view shown in Fig. 13, which shows the driving mechanism, 
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This is on the upper horizontal run, the cables in this case being on 
top of the conveyor, the interlapping pans below fitting closely 
into each other, the buckets hanging downwardly from them. On 
the under horizontal run, which is in the ash tunnel below the boilers, 
the cables (see Fig. 19) are underneath the conveyor, the pans 
forming over them a continuous trough into which material may 
be discharged from the hoppers regardless of the position of the 
buckets, and which protect the cables (the essential driving ele- 
ment) from the material handled. As the conveyor turns up in the 
vertical run the material is slipped out of the pans into the buckets, 
which in this position fall against the pans, and when the conveyor 
turns over from the vertical into the upper horizontal run, the pans 
swing free with their loads. The driving mechanism, as is shown 
in the illustration (Fig. 13), consists of a 15-horse-power motor 
geared down through triple reduction gears to the heavy 
sprocket wheel, under which run the cables, the clamps on which 
fit into pockets in the rim, the teeth adjacent to these 
pockets insuring an absolute drive. The conveyor dumps the coal 
into W-shaped bins over the boiler room, clearly shown in Fig. 6. 

The construction of these bins is most ingenious. They are sup 
ported on bar trusses worked in between the steam pipes, resting 
on columns at the side walls and a row of columns down the cen 
tre of the fire room. The bin walls consist of arches sprung be- 
tween I-beams very much after the fashion of fire-proof floors. 
The arches are of concrete formed with a flat interior surface on 
corrugated iron arch plates with a minimum thickness of concrete 
at the crown of the arch of about 3 inches. This gives a simple 
construction with a very low depreciation and keeps any corrosive 
material in the coal from the ironwork. One-half of the W-shaped 
bins, known as the main bin, is immediately over the fire-room, and 
from it the coal descends into volume-measuring chutes of 1,000 
pounds capacity, which in turn empty through spreaders into the 
hoppers of the Roney mechanical stokers, with which the boilers 
are fitted. 

These spreaders are shown clearly in Fig. 20, where they are 
back The other half of the 


wheel 


shown from the hoppers. 


swung 
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Fig 12.—AN EXTERIOR VIEW OF THE POWER 


\W shaped coal bins, which altogether hold 2,000 tons, is filled by 
overflow from the first half, and is used as an auxiliary or reserve 
supply to tide the station over the season when the canal is frozen 


over. The coal does not chute directly from this auxiliary bin 
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into the stokers, but can be delivered through chutes running down, 
as shown in Fig. 6, to the conveyor in the ash tunnel, which will 
raise it up again and deliver it into the forward or main bin. Each 
boiler is fitted with a 100-cubic foot ash hopper in the tunnel 
through which the conveyor returns, shown in Fig. 19, from which 
the ashes are elevated by the conveyor into an 800-cubic foot tank 











Fic. 13 —THE CONVEYOR DRIVING EQUIPMENT. 


in the elevating tower, from which they may be delivered either to 
canal boats on one side or wagons on the other. 
THE BOILERS, FLUES AND STACK, 

There are four batteries of boilers in place, laid out as shown on 
page 720, one battery on the west of the stack and three to the east 
of it. The space in front of the stack is occupied by filters and the 
space to the west of the boiler room is reserved for another battery 
in case increased boiler power is wanted. Each battery consists of 
two Cahall B. & W.-type boilers, each boiler being nominally of 
350 horse-power on the centennial rating. The boilers are fitted 
with the latest type of Roney mechanical stokers, the detail con- 
struction of which is shown in Fig 21, driven by three small West- 
inghouse engines worm geared to the shafts running across the 
front of the batteries. In the bottom of the hopper of the conveyor 
there is located a sliding pusher, to which a reciprocating motion 
is given by a link driven by the main shaft, the stroke of this mo 
tion being limited by a feed wheel. An arm driven by the same 
link moves the connecting rod, which tiits the grate-bars alter- 
nately between a horizontal position and an inclined position, tend- 
ing to shift the coal gradually down toward the dumping grate 
The extent of this motion may be also controlled by a simple ad- 
justment of the nuts on the connecting rod. The steam drums- 
besides being bricked in—are protected against radiation by 11% 
inches of magnabestos covering under the brickwork. Thorough 
ventilation of the boiler room is obtained through the center pas- 
sage under the W-shaped bins, which discharges its heated air 
through a slatted monitor in the roof. 

The construction of the back flues is rather interesting, the rear 
the and bottom 
also of brick, laid between the upturned flanges of inverted T-shaped 


wall being of brick 12 inches in thickness, top 
beams made of cast iron to withstand the considerable heat. 

The flues enter the octagonal brickwork base of the stack. a baf- 
fle plate preventing their mutual interference. with a pair of twin 
dampers inserted in each and controlled by Locke damper regula 
tors. The stack foundation is carried down to rock, the stack itself 


being of steel plate 150 feet in height, with a uniform diameter of 
9 feet inside the brick lining. This brick lining is 414 inches thick 
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Fic. 1r4.—THE SPLICK OF THE BRANCHES TO Fic. 


THE FEED CABLES. 


at the top of the stack, and increases in thickness as the stack tapers 

outwardly toward its base. The height of stack over all from boiler 

room floor is about 175 feet. 
STEAM AND WATER PIPING. 

The piping system of this station has been the subject of unusual 

Water for 


the canal 


study, and is worked out in a very complete manner. 


boiler feed and condensing purposes is taken from 
through a 24-inch intake below the ice level, through two screens 
basin in the 


foot 


of half-inch mesh into a concrete settling tank or 
engine-room basement. From this five 8-inch 
valves and strainers rise and run to the five independent jet con- 


pipes with 


densers of the five main units. In this way the condensers cannot 
interfere with or rob each other, and the choking of any one pipe 
The exhaust of each engine 
heater and thence 


does not shut down the whole plant. 
first through a Hartford 
through its own jet condenser and its own independent 14-inch ex- 
Three valve standards on the 


passes feed water 
haust stack of spiral-riveted pipe. 
floor above at the head of each engine control respectively the 
valves of the steam supply, water supply and exhaust-steam sup- 
ply of each condenser pump. An automatic atmospheric valve in 
the pipe running to each exhaust stack is fitted so that when it 
opens its valve stem projects upward above the floor of the engine 
room and stays there until forcibly pushed down by the engineer. 
The arrangement of these details will be more clearly understood 
by reference to the drawing on page 721. 

The feed water is handled by three pumps in one end of the boiler 
room, one of which, the tank pump, is arranged to lift the water 
irom the well above mentioned to a 4,000-gallon tank over the toilet 
room to the rear of the boilers. A Mason gravity pump governor 
controls this pump. The tank may also be supplied from the city 
mains through a meter at times when the canal is emptied for re- 


Fic. 17,.—THE COAL WEIGHING Hopprr. Fic. 18.—THE 


15.—THE FEEDER SPLICEs. 


CoAL CRUSHUING 


Fic. 16.—THE CONNECTION oO} 
rHE FEEDER TO THE Con- 
puUCTOR RAIL. 


pairs, and an automatic float valve is installed for control under 
these circumstances. From the tank the water normally passes 
to two Loomis-Manning filters, and thence through one of two 
direct-acting duplex feed pumps, which in turn deliver it through 
any one or more of the primary heaters attached to the engines and 
then through the supplementary heater in the boiler room, thence 
to the feed line and to the boilers. The supplementary heater takes 
The feed water 


system is most thoroughly bypassed, as any one or all of the pri 


the exhaust of all the auxiliary engines. whole 
mary heaters or the supplementary heater or the tank or the filters 
may be cut out, the feed pumps may be used to supply the tank 
or the boilers direct from the well, the auxiliary exhausts may be 
bypassed around the supplementary heater, or the condenser pump 
exhausts may be turned into their own vacuum chambers. Finally, 
two injectors are installed connected with an entirely independent 
feed line running along the rear of the boiler steam drums. 

The main steam pipe is run on the loop system and is all of 
extra heavy piping designed for 200 pounds steam pressure, al 
though the pressure at present carried is 140 pounds. ‘The main 


header is run along one side of the boiler room and contin- 
ued along the same side of the engine room, and_ into 
it all the boilers feed and from it all the engines take steam. This 


header is 12 inches in diameter, its terminals being connected around 
to the opposite side of the building, as is clearly shown on pages 
720 and 721, to a 10-inch auxiliary main. These two mains are cross- 
connected near the division wall by an 8-inch equalizing main, gi\ 
ing a sort of figure-8 arrangement. Over the boilers the main 
header is supported on gas-pipe stands with ball and socket bases 
to allow for expansion, and at other points it is hung by adjustable 
brackets and stayed against vibration by 


Both the main header and the auxiliary 


rods from sliding at- 


tachments to the pilasters. 
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EQUIPMENT. 
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main are anchored where they pass through the wall between the there being not the slightest visible leak or audible hiss in the 
engine and the boiler rooms, and the expansion—which amounts to whole station. 

a movement of about 3 inches at the extreme ends—is taken up The oiling system shows also the results of original study. The 
without slip joints or copper bends. This is done by giving each bearings and slides are oiled by the usual gravity system with a 
boiler and engine branch a horizontal run with a vertical turn at 12-barrel tank up in the roof trusses, shown in Fig. 22, with sight 
each end, so joined that the flanges give the proper flexibility. 
There is a gate valve in the main header between each battery of 
boilers and between each engine, so that any part of the main can 
be cut out without shutting down more than one battery or one 
engine at a time. The cross or equalizing main allows the steam 
to be fed via any one of several routes, thus giving a surety of op 
eration even with simultaneous accidents to more than one part 
of the system. Steam for all auxiliaries is taken off from the mid 

dle of the equalizing main, which it can reach by either the main 
header or the auxiliary main. ‘The steam is dried by two separators. 
one in each of the two steam mains near the points where they pass 
through the boiler room wall, the entrainment from these sep 

arators being returned to the boilers by gravity through the blow 

off connections. ‘There are no separators near the engines, and the 





tees for the engine branches open downward, but there is abso . F ; 

Fic, 21.—-DETAILS OF FEED AND GRATE MOVEMENT OF MECHANICAL 
ite STOKER, WITH GRATE BARs IN INCLINFD AND HorizOntTAL 
slope one way or the other, but the auxiliary main slopes from both POSITION. 


lutely no water knocking in the cylinders. The main header has no 


ate 
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Fic. 20.—TuHE INTERIOR OF THE BOILER Room. 


directions toward its separator. This freedom from water is ob- feed oil cups; a set of auxiliary glass cups are also kept in reserve. 
tained by means of the two separators above mentioned and by ‘The drips pass through two oil filters in series and thence to a 
trapping all the engine branches at the stop valve into one Bundy tank in the basement, from which the oil is lifted to the overhead 
high-pressure trap. All the pressure steam piping is covered with tank from time to time by a steam pump. Oil from the guide drips 


> 


2 inches of magnabestos, all the joints are kept remarkably tight, is separately piped down through a separator, from which it is 





ft 


DECEMBER 31, 1898. 


drawn to the filters. The cylinder oil is fed under steam pressure 
by a very ingenious system. A tank holding about one barrel of oil 
is placed in the basement and piped to the steam header above, the 


pipe naturally filling with water, which flows into the bottom of the 


tank and forces the oil floating upon it upward. This is piped to 
sight-feeders on the engine steam pipes. Two such cylin- 
der-oiling systems, one supplying high-grade oil to the main 
engines and the other an_ inferior grade to the cylin 
ders of the auxiliaries, are in use, and a third one is in 
the boiler room to feed to the pumps and stoker engines. An air 
compressor of the regular locomotive type is also in service to give 
compressed air for cleaning the dynamos and switchboard. <A 
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ported from the craneways on hinged gas-pipe brackets, so that they 
may be swung in to clear the crane grab or totrim the lamps. These 
arcs, beside a large number of incandescents and the lighting ser 
vice of the adjacent shops and the Union Passenger Station nearby, 
are supplied by a direct-coupled 50-kw 125-volt set, so that light 
may be had when the railway plant is shut down at night without 
running one of the large generators. To provide for derangements 
of this lighting set the incandescent lights are divided, part of 
them being on series circuits fed from the railway bus-bars and 
part on the 125-volt lines. All the interior wiring of the lighting 
circuits is run through loricated steel tubing. 

There are five main Allis-Corliss tandem-compound 8o0-horse 





Fic. 22.—THE MaIn ENGINE Room. 


constant pressure for this purpose of any desired value is assured 
by a reducing valve in the steam supply. 
THE ENGINE ROOM, 

The main engine room, shown in Fig. 22, is noticeable for the am 
ple provision of light, owing to the fact that both the long sides are 
outside walls and well provided with windows. The floor is sup- 
ported on steel I-beams with concrete arches built on corrugated- 
iron forms and covered with narrow edge-grain yellow-pine floor 
ing fastened to sleepers bedded in the concrete. A 15-ton hand 
crane spans the room. ‘The arrangements for lighting at night are 
unusually complete and ingenious. ‘Ten enclosed arc lights are sup- 


power engines, with the standard and well-known features of this 
design, the 1890 frame, two wrist plates on each cylinder, raised dash 
pots on the low-pressure valves, etc. Four of these are arranged 
in right and left hand pairs on two heavy brick foundations car- 
ried down to rock and capped with cast-iron oil pans. Each engine 
is coupled to a standard 600-volt generator and fitted with a 16- 
foot 25-ton cast-iron flywheel. Between these engines there are 
to be three motor-driven boosters, two of which are now installed, 
each with a capacity of 550 amperes and 180 volts, with a straight 
characteristic up to 100 volts when running at 600 r. p. m. These 
are 100-kw 6-pole three-bearing machines with a coupling fitted 
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snugly under the overhanging barrel winding at the motor end. 
The dynamo ends are series wound. 

The switchboard (see Fig. 23) is of standard General Electric 
construction with a few peculiarities. The five panels at the left- 
hand end are standard 1,000-ampere generator panels, with cur- 
rent indicators; the next panel contains two totalizing output in- 
struments, one an 8,o00-ammeter and the other a 5,000-ampere in- 
tegrating wattmeter, and beyond these come the feeder panels, of 
which two are required for each feeder, one positive and one nega- 
tive with throw-over switches, by which the polarity of the sections 
fed may be reversed when desired. This is to provide against a 
ground on the west rail of one section, for example, and the east 
rail of another, short-circuiting the buses. By reversing the polar- 
ity of either one of the two feeders, the two grounds can be brought 
on one side of the system and the same can be done with any num- 
ber of grounds provided no two of them are on opposite sides of 
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seen that any switch thrown up cuts the rheostat in to the corre- 
sponding motor and absolutely cuts it out from any of the others. 
Another interesting detail is the protective device designed to cut 
the series-wound booster generator out when for any reason the 
circuit breaker of the motor opens, under which circumstance the 
generator would tend to run away as a series motor. The circuit 
breaker of the booster motor is provided with the ordinary tell-tale 
connected into a battery circuit, which in turn energizes the mag- 
net of a specially designed relay, shown in Fig. 26. This relay, 
when its magnet is energized, closes the circuit of a fine-wire wind- 
ing on the booster-generator circuit breaker, which operates the 
trigger to open the breaker, and immediately thereafter opens the 
circuit of this same fine-wire winding and also opens the battery 
circuit to prevent waste of battery power. This does not connect 


the boosted feeders over onto the bus bars, but leaves them on open 
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Fic. 23.—THE FRONT OF THE SWITCHBOARD, 


one section. On account of the 600 volts difference between adja 
cent feeder panels, the circuit breakers at the tops are separated 
by wooden barriers. 

The controlling arrangements of the boosters are novel and 
very interesting. But one motor-starting rheostat is used for all 
the machines, and this is of the single-switch type illustrated in 
Fig. 25, the different clips which grasp the knife blade at different 
positions cutting out the different sections. This is connected in to 
the line feeding the various motors through a number of double- 
pole double-throw switches, one for each motor, connected up as 
shown in the diagram, Fig. 24. Tracing out the lines, it will be 


circuit. There are two long feeders for which the boosters are in 
tended, the board being so arranged that each of these feeders may 
be thrown in series with its own booster, the third booster being 
arranged to be thrown on either of the two feeders, or either feeder 
may be thrown directly to the 600-volt bus. At the right-hand end 
of the board, the next to the last panel is fitted with a water rheo 
stat, which may be connected between either bus and ground, its 
purpose being to burn out grounds on the line by a current which 
may be thrown on through and adjusted by means of the water 
rheostat. The last panel controls the auxiliary motors and 600- 


volt lighting lines. 
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THK ROLLING STOCK. 

About sixty motor cars are run, and both trucks and bodies are 
new. Short cars with bodies only 18 feet long are used, and run 
with trailers. The plow, an idea of which can be obtained from 
Figs. 5 and 27, consists of the usual steel plate enclosing copper 
straps and running down through the 34-inch slot with an enlarged 
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Fic. 24.—THE STARTING RHEOSTAT CONNECTIONS, 


wooden section carrying on outward-bearing springs the cast-iron 
shoes. The shoes are beveled at the ends to prevent their catching 
on the joints in conductor bars and on parts of the switch gear. 
The plow-hanger in the truck is ingeniously arranged so that in 
case of derailment or a misplaced switch the plow will fall off after 
traveling part way across to the side frames of the truck, and 
drop into the conduit sufficiently to clear the motors. This pre- 
vents, in case of such an accident, the plow from becoming wedged 
and twisted in the slot, which requires its cutting out by cold chisels 
and the shutting down of the line for some time. 
THE PERSONNEL, 

Those in charge of the work and to whom credit is due for many 
of the ingenious improvements and modifications designed for the 
special problems involved are as follows: The work was in general 
charge of Mr. D. S. Carll, chief engineer and superintendent of 
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Fic. 25.—TuHe Booster 
STARTING RHEOSTAT. 


the company, who was assisted by W. B. Upton, the principal assist 
ant engineer; the special tools for track work were designed by Mr. 
H. P. Clarke, master mechanic,and M. E. Safton, the contractor. Mr. 
J. H. Hanna, assistant superintendent, has charge of the electrical 


THE ELECTRICAL WORLD. 715 


work, and Mr. Carroll Hoshall is the chief engineer of the power 
station. The consulting electrical engineer was Dr. Louis Dun- 
can, 

The Building Committee having in charge the reconstruction of 
the road consisted of Mr. George T. Dunlop, president of the 
Capital Traction Company; Mr. Henry Hart and Mr. Samuel F. 
Phillips. 

The concerns supplying various parts of the equipment and con 
tracting for stated portions of the work were as follows: 

Street and track work, FE. Saxton. 

Iron work for power house, Structural Iron Company. 

Boilers, The Aultman & Taylor Machinery Company. 

Stack, The Campbell & Zell Company. 

Water filters, The Loomis-Manning Filter Company. 

Pumps and condensers, The Deane Steam Pump Company. 

All valves, The Chapman Valve Manufacturing Company. 

Steam piping, Thos. C. Basshor & Co. 
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Covering, The Keasbey and Matteson Company. 

Stokers, Westinghouse, Church, Kerr & Co. 

Coal conveyor, The Steel Cable Engineering Company. 

Engines, The E. P. Allis Company. 

Dynamos, switchboard, boosters, car motors and controllers, en 
closed arcs, General Electric Company. 

Auxiliary motors, The Westinghouse Electric & Manufacturing 
Company. 

Trucks, The Baltimore Car Wheel Company. 

Car bodies, The American Car Company. 

Vitrified clay pipe, The H. P. Camp Company and the Potomac 
Terra Cotta Company. 

Wrought-iron cement-lined pipe, The National Conduit & Cable 
Company. 

Heaters, I. B. Davis & Son. 

Underground feeder cables, The John A. Roebling’s Sons Com 
pany. 

Cast welding of the joints, The Falk Manufacturing Company 


Another Electrical Conduit System in Washington. 


Another cable road in Washington will be transformed into on 
open conduit system. The Columbia Railway of that city, notwith 
standing the fact that it has a modern cable plant in perfect run 
ning order, will follow the example of the Capital Traction Com- 


pany, described above, and install electrical conductors in its cable 


conduits. 
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Electric Street Railroads in Cairo, Egypt. 


ORTY centuries, declared Bona- 
parte in 1798, looked down from 
the pyramids upon the victor 
ious armies of the French Re- 
public in Egypt. Forty cen- 
turies and one now look down 
from them upon an innovation 
in the very home of orientalism, 
of greater inportance to the 
Egyptian people than even the 
great French incursion—an in 
novation which transplants into 
that old-world country one of 
the civilizing influences of the 
very youngest nation—the Am- 
erican trolley car. The cars 
themselves, as well as certain 
other portions of the equip- 





ment, may not have been built 
here, but the system is Ameri 
can, and Sprague, Vandepoele and Edison have as much contrib 
uted to the wholesale toting of Arabs in Cairo, as to the transporta- 
tion of the intellectual Bostonians in the “Hub.” 

In December, 1894, a Belgian syndicate secured from the 
Egyptian Government a concession for the equipment of the streets 
of Cairo with electric traction, and a company was formed for the 
purpose of constructing the road. None of the shares are held in 
Egypt. The road is entirely owned by foreigners, and the shares 
are already worth nearly, if not quite double their par value. 
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The lines so far completed are ten in number, having a total 
length of 23 kilometers, or somewhat over 14 miles, of which ten 
miles are laid in double track and four in single track with a gauge 
of one meter. 

The power station, built upon substantial European lines, is 
located at the mouth of the Ismailia Canal, near the Nile. The 
equipment of the boiler-room consists of three Cornish boilers, 
each of 4oo-hp. capacity, provided with fuel economizers. Steam 
at 150 pounds pressure is supplied to three horizontal tandem-com- 
pound condensing Sulzer engines, running at 120 r.p.m. The high 
pressure cyclinders of these engines are nearest the crossheads, and 
the valves of all are driven by a shaft running parallel with the 
piston rod and actuated from the main shaft through mitre gears. 
The exhaust valves are below the cylinders and the steam valves 
of the lift type above. All the exhaust valves are actuated by ec 
centrics on this auxiliary shaft, the steam valves on the low-pressure 
cylinder are driven by cams, and those on the high-pressure 
cylinder by eccentrics with a detaching device with a drop and dash- 
pot, the trip being controlled by a governor, as in Corliss engines 
The cylinders are oiled by small force pumps driven by the valve 
shaft. The water for the boilers and condensers is pumped directly 
from the Nile by electrically driven centrifugal pumps. Room 
has been left in the engine room for five electrical steam units, the 
additional two to be added as traffic warrants. <A travelling crane 
runs the length of the engine room. 

The overhead line is suspended from span wires, which in the 
city streets are stretched between wrought iron poles or from orna- 
mental wall plates fixed to the sides of the houses. Outside the city 
the span wires are suspended from impregnated wooden poles. At 
the Kasr-el-Nil bridge, which at certain fixed hours of the day 
is open to allow the Nile boats, with their tall single masts, to pass 
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through, the feeder cable for the Pyramid section is laid at the bot- 
tom of the river. The overhead line apparatus is similar to that 


used in this country. 


The rolling stock consists at present of forty motor cars and 


twenty trailers, although more 
have been contracted for. Each 
motor car is equipped with two 
G. E. 800 motors, adapted for the 
metre gauge, and two series par- 
allel controllers of the K_ type. 
Each motor car is capable of 
hauling two trailers. All the 
cars were built in Belgium, and 
carry on both sides of the roof 
signs in both French and Arabic 
giving the route of the car, and on 
the dashboard its number, with 
thecrescent dividing the European 
from the Oriental numerals. As 
the climatic conditions in Cairo 
are of the mildest, no closed cars 
are necessary; all are open. They 
are divided into two classes, one 
for Europeans and one for na- 
tives, and the back seat is re- 
served for the harem women. 
Side curtains are provided, but 
are never drawn, and there is no 
curtain to divide the harem por- 
tion from the rest of the car. On 
an important route the “ceaseless 
chatter of its black-cloaked, black- 
veiled occupants, regardless of the 
silk-robed men in front and the 
red night-capped hangers on at 
the sides, gives an hysteric sug- 
gestion of a picnic attended by 
masked mourners.” 

The new system of rapid transit 
inaugurated August, 1896, is ex- 
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for his slowness with his life. 





717 


of the warning sound of the gong and occasionally he has paid 
An extension of the system in a 


single track as far as the Pyramids is now under construction and 
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A VIEW IN THE FIRE Room. 


rapidly nearing completion. 


Indeed, by the time this is printed the 


excursion that hasbeen made from 
time immemorial on the back 
of a small ass, pursued by a re- 
lentless small boy, is, perhaps, 
being made in a regulation trol- 
ley car. The distance covered by 
the new line is about 7 miles. 
It will follow the famous road 
to the Pyramids, from the head 
of the Kasr-el-Nil Bridge, cross- 
ing the two arms of the Nile, 
down left bank of river to 
Ghizeh, then due west to the 
Mena House, the hotel of the 
Pyramids. 

Where the Pyramid line comes 
up to the Nile bank, a ferry com- 
municating with the electric 
tramway terminus directly op- 
posite in Cairo will be estab- 
lished, saving 3 miles’ ride by 
way of the bridges for those whe 
may not desire to ride from or to 
the Kasr-el-Nil bridge. 

The road is operated by the 
Société Anonyme des Tram- 
ways du Cairo, under the gen 
eral management of Mr. Jules 
Borel. The electrical equipment 
was furnished by the Union Elec 
tricitats Gesellschaft, of Berlin 


The Customs Tariff of Japan. 


On January 1, 1899, the new 
customs tariff of Japan will take 


tremely popular, as much with the native population as with the effect. According to its provisions, as set forth in a pamphlet just 


European. The road by no means runs only through the better, or 
the European, quarters; and the native man, woman and _ child 


finds the electric car a distinct 


frowzy hack, the donkey, or walking. 
10 kilometres, or about 6.2 miles, per hour. 
the Arab asserted itself to some extent at first, but only to his 
serious detriment. It took him some time to seize the inwardness 


The speed of the cars is 
The conservatism of 





THe THREE MAIN GENERATING UNITS. 


published by the Japan-American Commercial and Industrial Asso 
ciation of New York, the following articles of an electrical character 
improvement on the camel, the will be subject to import duty at the rates specified: Electric light 


apparatus or instruments and parts thereof, 10 per cent. ad valorem; 
telephone and parts thereof, 10 per cent.; wire, telegraph or gal- 
vanized, 10 per cent.; mica in sheets, Io per cent.; submarine tele- 
graph cables and underground telegraph cables, 10 per cent. 
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* The Recent Street-Railway Franchise Struggle in Chicago. 





Since the famous Jake Sharpe case in New York never has a city 
been more thoroughly stirred up over a street-railroad matter than 
Chicago has been for the past three weeks. On Monday, Dec. 5, 
an ordinance providing a fifty-year extension of the operating 
rights on the principal systems was introduced into the City Council 
and referred to the Joint Committee on Streets and Alleys, North, 
West and South. Since that time a lively fight has been in prog- 
ress, in which the mayor, newspapers, aldermen, traction companies 
and the public have all had a hand. 

The ordinance which began the excitement in Chicago was de- 
signed to take advantage before any possible repeal of the new Allen 
State law permitting street-railroad franchise grants of fifty years 
in length. It provided that the ordinances in existence giving priv- 
ileges to the North Chicago Street Railroad Company, the West 
Chicago Street Railroad Company, the Chicago City Railway Com- 
pany, the Chicago General Railway Company and their allied lines 
should be extended for fifty years in consideration of a certain 
amount of compensation to be paid to the city by the companies in 
excess of all existing obligations and burdens. This compensation 
was to be figured on a basis of gross receipts divided by miles of 
track, and was to start at 3 per cent. for the North Chicago and 
Chicago city companies, and 2 per cent. for the West Chicago Com- 
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provided that the existing ordinances of street-railway companies 
should be extended until 1930. In return the companies were to 
pave from curb to curb all streets on which they had tracks. This 
was to be done within five years. After the first ten years the com- 
panies were to pay to the city for the succeeding decade 3 per cent. 
of their gross receipts; during the next following five years, 4 per 
cent., and for the remainder of the life of the franchise, 5 per cent. 
For the first twenty years 5 cents was to be the fare, with six tickets 
sold for a quarter, good during the hours between 6:30 and 8 
o’clock in the morning, and 4:30 to 6 o’clock in the afternoon. One 
free transfer was to be given with each ride. <A further clause was 
inserted providing for municipal ownership at the expiration of the 
term set in the ordinance. 

In spite of this advantageous bargain offered to the public, how- 
ever, the mayor and his supporters overruled the measure. The 
whole subject, with all pending ordinances and amendments, was 
referred by a majority of one vote to the committee on City Hall. 
This action has apparently settled the matter for the time being as 
far as the City Council is concerned. It is now supposed the street 
railroad companies will apply to the next session of the Illinois 
Legislature for a law granting the extensions they could not secure 
from the Council. 

The inside motives which have led several of the newspapers, 
backed by Mayor Harrison, to foster the agitation against the or- 
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pany. The total extra return which the city would probably have 
received in the fifty years. under this ordinance is approximately 
$75,000,000. 

The Street and Alleys Committee, to whom the ordinance was re- 
ferred, had daily meetings during the week following the introduc- 
tion of this ordinance, at which the presidents of the principal street 
railroad companies and representatives of the public spoke. A sub- 
committee was appointed to examine the books of the companies 
and ascertain whether the compensation offered to the city was fair. 
At the next Council meeting, December 12, however, the ordinance 
was taken from the Streets and Alleys Committee and referred to 
the Committee on Railroads. The sub-committee of the Streets and 
Allevs Committee continued its sessions, believing that a substitute 
street railroad ordinance introduced at the first meeting was before 
it. This sub-committee completed its labors by drafting a new or- 
dinance, which was adopted by the entire Streets and Alleys Com- 
mittee, and was scheduled for presentation to the Council on De- 
cember 19. 

This substitute ordinance was prepared as a popular measure. It 


dinance are stated to be a desire to secure blackmail and chagrin at 
the failure to do so. President Charles T. Yerkes, of the North and 
West Chicago street railroad companies, represented this plainly 
in a statement he made two weeks ago to the New York “Journal.”’ 
This statement has been published daily in the ‘“Inter-Ocean” ever 
since, but has gone unchallenged as yet. It reads, in part, as fol- 
lows: 

“The officers of the street-car companies have done everything in 
their power to bring about a proper understanding between the city 
authorities and their companies, but owing to the action taken by 
some of the newspapers in Chicago the efforts, up to the present 
time, have been of no avail. 

“The fact is that there is a combination of newspapers in Chicago 
which levy blackmail on any corporation which they can force to pay 
tribute. The Chicago ‘Tribune,’ the Chicago ‘Record’ and the 
‘Daily News’ are conspicuous in this business. The proprietors of 
those papers have agents who make demands on the corporations. 
Demands have been made on the traction companies, which have 
been refused, and which will continue to be refused. 








‘° 


DECEMBER 31, 1808. 


“I know what I am saying when I give you these facts, and know 
that what I say to you is libelous and I aim liable to an action for 
slander. I wish to say that I defy the proprietors of those papers 
to bring such an action against me, and there is nothing which 
would please me more than to have them do so and give me an op- 
portunity to appear in court and expose their nefarious schemes. 

“It is also a fact that there has been an arrangement made be- 
tween these newspaper people and Mayor Harrison, to the effect 
that if he will prevent the traction companies from obtaining the 
extension ordinance, they will favor him for mayor at the next elec- 
tion, and also for Governor in 1900. This whole excitement is 
brought about for the purpose of driving the traction companies to 
settle with these blackmailing newspapers. 

(Signed) “CHARLES T, YERKES.’ 


’ 





The Use of Gas Engines for Dynamo Driving. 


BY JOHN C, KELLEY. 

I have often been asked why it is that gas, gasoline and oil 
engines are more largely used in England than in this country. 
For this condition of affairs various reasons may be given, the 
most obvious, perhaps, being that illuminating gas of, say, 700 heat 
units value costs about twice as much here as in England. For 
example, in Manchester, England, such gas costs about 60 cents 
per thousand cubic feet, while in New York City the present rate 
is $1.15 per thousand cubic feet. The result is that when any com- 
parison of cost per horse-power hour is made with an economical 
type of steam engine the figure, 2 cents per horse-power hour, ob- 
tained with a gas engine of good design, is much less favorable to 
the gas engine than its thermic efficiency entitles it to be for engines 
larger than, say, 40 or 50 horse-power. 

If, however, the rates for gas were to be reduced 50 per cent., as 
I believe might be done when used in large quantities for fuel pur- 
poses, the gas engine, even in small sizes, would give power at a 
cost of 1 cent per horse-power hour, and thus compare very favor- 
ably with the steam engine and give a wonderful impetus to the gas- 
engine business. 

In this connection, I might say that in Boston it has recently 
(October 29, 1808,) been arranged by the Brookline Gas Light 
Company with the city of Boston to reduce the price of gas for 
fuel purposes to 75 cents per 1000 cubic feet, and to make graded 
prices for gas used for power purposes in gas engines, so that they 
will be for engines up to 100 horse-power I I-5 cents per horse- 
power hour, in gas engines from 100 to 200 horse-power I I-10 cents 
per horse-power hour, and in engines of 200 horse-power and up- 
ward I cent per horse-power hour. These prices, which are under- 
stood to take effect early in the spring when the Massachusetts 
Pipe Line Gas Company will have completed its immense plant at 
Everett and will supply by contract coal gas of 18 candle power to 
the Brookline ‘Company, will at once place gas engines according 
to size on an equality with steam engines using five to six pounds 
of coal per horse-power hour, which fairly represents the coal con- 
sumption usually met with in steam engines of moderate size work 
ing under variable load. 

In England not only is illuminating gas lower in price, but there 


is a much more general use made of producer gas to operate gas 


engines, even for powers as small as 20 horse-power for factory 


and other service. Nothing corresponding to this is done here, 
except that for large powers, say, 100 horse-power and upward, a 
few gas producers are being installed for power stations and like 
service. Such engines compete in economy with our highest grades 
of steam engines. 

But though progress is still slow, such plants will be widelv 
used when once the fact is generally appreciated in this countrv as 
it is in England that a pound of coal gives far more nower when 
made into gas and run through a gas engine than if burned under 
a boiler to generate steam for a steam engine. That the cost of 
frel is almost a controlline factor in the anestion of installing oas 
engines is shown by the fact that the demand for large engines 
suited to pur natural gas regions is steadily increasing. 

As regards gasoline engines. improvements in the details. and 
particularly in the electric igniter, have placed this motor in posi- 
tion to compete with high-grade steam engines, yielding as it does 
power at a cost of 34 to 1 cent per horse-power hour. The under- 
writers’ requirements, however, restrict the gasoline engine to lo- 
calities where there is sufficient space available to place the gasoline 
storage tank 30 feet away from any building. But for country 
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houses and hotels, village water works, factories or lighting sta- 
tions, the gasoline engine seems just what the conditions demand. 
and there are a number of engines in use for such service, besides 
others to operate dynamos to charge storage batteries. The de- 
mand for gasoline engines is growing for out-of-town power plants, 
especially in the larger sizes for electric lighting and factory service. 

The lessened sales over former years of the small sizes of -gas 
engines, say, 5 horse-power and under, is, perhaps, due also in great 
measure to the competition of the electric motor. A small gas 
engine cannot be sold for the same price as a small motor, because 
it is a much more difficult and expensive machine to build. But 
it is found, as a rule, that those who install such machinery con 
sider only the first cost and do not consider at all the cost of op- 
erating, which is a matter of vital importance. For example, a 3-hp 
electric motor may be bought for, approximately, one-half what a 
first-class 3-hp gas engine will cast. (The motor, it may be re- 
marked, will weigh about 450 pounds, while the gas engine weighs 
about 1500 pounds.) The difference in price may be, say, $150, 
while the difference in cost of operating may be, as shown by actual 
examples, as much as $200 to $240 per year, or nearly enough to pay 
for a gas engine the first year. In fact, careful comparison of costs 
of operating gas engines and motors doing the same or equivalent 
work has shown the motor to cost from two to three times as much 
to operate as a gas engine. 

Were this item of cost based on actual charges for street current 
more generally known, instead of there being in New York City 
about ten times as many small motors as gas engines in service, the 
proportion might be reversed. Abroad the cost of operating is 
considered very carefully, and first cost in its due proportion, which 
may account, in part, for gas engines being used so much more 
largely than here. 

As regards the application of gas engines to isolated electric light- 
ing, a few instances may be cited. The direct-connected plant of 
500-lights capacity installed at the house of the American Society 
of Civil Engineers. 220 West Fifty-seventh Street, has been in ser- 
vice nearly a year, and has proved satisfactory, the cost for fuel and 
attendance being about one-half that of street current, and the qual- 
ity of light and regulation being excellent. 

The two-cylinder Nash engine gives two impulses on the crank 
shaft every two revolutions, instead of only one as in the single 
cylinder engine, and the governor is so sensitive that it automatically 
regulates the speed to within 2 per cent. from full load to no load. 
Besides this, a special coupling, which connects the engine and 
dynamo, is so adjusted that it is impossible for the speed of dynamo 
to vary but very slightly either way from normal speed before it is 
corrected by the coupling and the governor acting jointly. Regu- 
lation, in fact, is so close that the voltmeter shows less than one volt 
variation under changing loads. 

At the civil engineer’s house they installed a low-pressure steam 
heating apparatus for warming the building, while gas engines are 
used only for the electric lighting. Some of our steam heating engi- 
neers were disposed to question the wisdom of this arrangement as 
compared with a steam lighting plant and steam for heating, but the 
result, in this case, has justified the choice and shown the economy 
of departing from standard practice which has compelled the use of 
a steam plant, oftentimes, solely because it provided exhaust steam 
for heating, and because it was thought no matter how wasteful the 
steam engine might be, it cost nothing for the steam heating. 

The gasoline engine, particularly, which places country houses in 
an even more favorable position than those in the city with respect 
to electric lighting at a very moderate figure, I regard as especially 
promising. What we need just now is more intelligent apprecia- 
tion. on the nart of architects and owners, of what constitutes first 
class gas engine machinery and willingness to pay a fair price for it. 
The market is flooded with cheap gas engines, as it is with cheap 
steam engines: but while it is recognized that the severe require- 
ments of electric lighting have wonderfully developed the steam 
enoine. and that nothing but the very best engines will serve, it 
does not seem vet generally appreciated that in like manner only 
a hieh-grade gas engine will answer for electric lighting. 





"An Automobile Issue. 





The Enelich technical journal. “Tndustries and Tron.” devoted 
its issue of November 25 to the subject of automobile motor cars. 
describing and illustrating among other classes many interesting 


electrical vehicles. 
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Electric Traction at Lyons, France. 





The Lyons Omnibus and Tramway Company, which installed 
electric traction as an experiment on its inter-urban lines, has be- 
come convinced of the advantages of the new form of traction, and 
has recently changed over its entire system. 

The company operates about 35 miles, almost all double track. 
The old rails of the Marsillon type, 51.6 pounds per yard, were not 
replaced at the time of the change-over. The Falk cast-welded joint 
was put in, as it was feared that undue wear would result at the 
joints from increased weight of the rolling stock. The troiley wire 
is No. 0, with span suspension, made fast to the walls of the houses 
or to ornamental metal poles. The method of suspension used on 
the steel bridges over the Rhone is arranged to bring the poles of 
the railway to correspond with the pillars supporting the bridge. 
On the southern bridge no poles are used and, instead, rosettes have 
been fixed to columns which surmount each pillar of the bridge. 

When .permission was granted by the city government to substi- 
tute electric traction for horses throughout the system overhead 
wires were forbidden in streets with a total distance of about 2 miles, 
and here an underground conduit system was put in. Both positive 
and negative conductors of this portion of the system are insulated 
from the rails and are connected with the station by special feeders. 

The feeder system is underground, and consists of rubber-covered, 
iron-armored cables, and, owing to the distance of the station from 
the centre of distribution, the copper cross section is rather large. 
There are twenty-four positive feeders leaving the station, with a 
total length of 58,000 feet; all feed points are provided with switches 
to enable that particular cable to be cut clear of the line in case 
of a short-circuit somewhere along its length. 

The cables which cross the Lafayette Bridge are lead-covered to 
prevent any action on the rubber due to their exposure to the air. 
These cables enter a cast-iron junction box at each end of the bridge 
where they may be got at for the purpose of testing their insulation. 

The calculation of the positive feeders was based on Kelvin's 
formula for greatest economy. The return copper, however, could 
not be calculated in this way, it being necessary to avoid electro- 
lytic action on water and gas mains, and to comply with the gov- 
ernmental regulation on base conductors in the earth, which re- 
quire the different points where the latter are bonded to the rails 
to be all at the same potential. This requires the same drop over 
each return cable back to the station, and hence the longer cables 
had to be given a very large cross section. 

In addition, pilot wires brought back to instruments at the station 
permit the existing difference of potential between the various ex- 
tremities of the cables to be known, which enables them to be ad- 
justed by variable resistances which are kept in circuit. 

The rolling stock of the company comprises 175 motor cars and 
60 trailers, which are used on the suburban lines on days of heavy 
traffic. The motor cars are of two kinds, one with seats on the 
roof, carrying sixty passengers in all, the other without, and having 
a capacity of forty-five passengers. They have first and second 
class compartments. 

Each motor car is equipped with two G. E. 800-hp motors and 
B-A controllers, with electric brakes. There is also an automatic 
circuit breaker instead of a fuse. In compliance with a municipal 
regulation each car carries two “Volta” speed indicators espe- 
cially built for this work. A few of the cars are provided both with 
the overhead trolley pole and a collector or plow to be used when 
they are running over the underground conduit, and which is pulled 
up under the car when not in use. 

The station, one of the largest yet built in France, is outside the 
city limits, a little over 2 miles from the centre of the town. It is 
equipped with four groups of 450-kw generators. The engines were 
built by Piquet, of Lyons, and are rated at 750. horse-power, and can 
be pushed up to 1100 horse-power. They are of Piquet’s usual de- 
sign, simple condensing, with slide valve and variable cut-off. The 
cylinder diameter is 33 inches and the stroke 43 inches; the speed 
is 90 r. p. m. The flywheel is 20 feet in diameter and weighs 45 
tons. . 

Steam is generated in a battery of 12 semi-tubular boilers, having 
721 square feet of heating surface each. The piping was very care- 
fully laid out, and is a duplicate system, arranged with valves, so 
that any boiler or set of boilers can be used to furnish steam to any 
engine. The feed water may be introduced into the boilers by the 
engine pumps, by two Worthington pumps, or by four Koerting 
injectors. 





VoL. XXXII. No. 27. 


The piping is all iron with copper expansion pieces. Both boiler 
feed water and condenser water can be taken from two large wells. 
15 feet in diameter, 40 feet.deep, sunk in a very abundantly watered 
stratum of earth. One well is sufficient to supply all the condenser 
water needed for the two engines when running at full load; never- 
theless, to minimize the chances of an enforced idleness, resulting 
from a prolonged drought, a “Lee” cooling system was put in, per- 
mitting the water which has been used in the condenser to be cooled 
by being sprayed into the air with centrifugal pumps. 

The feed water can be passed through a Green economizer before 
entering the boiler. There are two of.these for each set of six 
boilers. There are two chimneys, 160 feet high, and with an inside 
diameter of 8 feet at the top. 

The generators were built in Paris. The armature is keyed to 
the engine shaft. The field has 8 poles, with compound winding, 
over-compounded so as to give 500 volts at no load and 575 volts 
at full load. The normal output of each machine is 750 amperes, 
but they will carry 1100 amperes for several hours without injurious 
heating. 

Before long it is expected to put in a I to I motor gen- 
erator, taking current at 550 volts, and delivering at 550 volts, which 
will be used to feed the underground trolley system, so as to render 
the latter entirely independent of the rest of the road. : 

The switchboard is arranged so that all the generators may be 
run in parallel on all the feeders, or any combination of feeders 
may be put in any single generator. The four machine panels are 
provided each with a “Volta” ammeter, two main switches, an 
automatic circuit breaker, and a shunt field rheostat. The six feeder 
panels are each provided with an ammeter, two switches and a cir- 
cuit breaker. They are also provided with lightning arresters, of 
the magnetic blow-out and impedance-coil type. The centre panel 
is especially arranged for the underground trolley portion of the 
road and for measuring instruments. On this panel there is a hand 
wheel controlling a movable electrode of a water rheostat in the 
basement. 

This rheostat is intended to be used to cut down the voltage on 
the underground trolley when the latter becomes flooded, and also 
in case of a short circuit on the line it is to be used to keep the cur- 
rent within the capacity of the machine, while at the same time burn- 
ing off the ground. The voltmeters connected to the pilot wires 
mentioned above, are located on this panel. After shutting down 
the road at night it is possible with the aid of the rheostat to send 
a heavy current between two points on the rail where two nega- 
tive cables are bonded on, and determine from the observed drop 
what the condition of the Falk joints is electrically. These meas- 
urements are made regularly, and any necessary repairs carried out 
at once, which is a large factor in keeping down electrolytic troubles. 
Two Weston voltmeters complete the switchboard outfit. 

In addition, there is a very complete laboratory containing deli- 
cate instruments (Thomson and d’Arsonval galvanometers) with 
which the insulation resistance of both positive and negative feeders 
may be tested, and also freedom from ground of the generators and 
the car motors. Every test necessary for the maintenance of such 
a fine installation is arranged for. 

The engine room has a traveling crane of 70 tons capacity and 
46 feet span. The mechanical part was furnished by Piquet and 
Bonnet Spazin, of Lyons, the electrical part by Postel-binay. It is 
operated by electricity at 110 volts from a special plant, which 
serves also for the lighting of the station. The controllers for the 
crane have magnetic blow-outs and resemble the car controllers. 

The first electric line started to operate in April, and now the whole 
road, except the underground trolley portion, is being electrically 
operated. Since the change over the traffic has increased so much 
that the facilities provided by the company have proved inadequate, 
and the number of cars in service is to be considerably increased. 

Already the station equipment is receiving an addition of two 
more generating sets like the first, six more boilers, a chimney and 
an economizer, and this is probably by no means the last extension 
that will be made. 

When finished, this plant will have six sets of 450 kilowatts capac- 
ity each, and will be one of the largest put in by the companies who 
exploit the Thomson-Houston system in Europe. 





The Keely Motor. 





The stockholders of the Keely Motor Company propose to place 
the machine and all available data in the hands of F. B. Kinraide, 
of Spring Park Laboratory, Boston, for a general investigation. 
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The Most Efficient Thickness of Transformer Plate.* 





BY F, BEDELL, R. M. KLEIN AND T. P, THOMPSON. 

In a magnetic circuit built up of plates or laminz of iron, cyclic 
reversal of magnetism is accompanied by a loss of energy due to 
hysteresis and eddy currents, the hysteresis loss being proportional 
to approximately the 1.6 power of the magnetic induction B, and the 
eddy current loss being proportional to the square of the induction 
and the square of the thickness of the laminze. These losses may be 
expressed by the following formulz, due to Steinmetz. The hyster- 
esis loss in watts is 

Vann B** 10-7 
Here V is the volume of cubic centimetres, the frequency, B the 
induction per square centimetre, and 7 a hysteresis coefficient de- 
pendent upon the quality of the iron. In the present investigation 
the value .o02 has been assigned to this hysteresis coefficient. 

The eddy current loss in watts is 


Vy (tnB)* 10-1, 


where ¢ is the thickness of the plate in mils, including oxide or in- 
sulation. It is 1000 times the reciprocal of the number of plates 
per inch. The coefficient y, the conductivity of the iron, is here 
taken as 10°. 

For very thick plates (so thick that we approximate the condition 
of a solid core) these formule do not hold, but they are substanti- 
ally correct for the thickness of plate considered in this investiga- 
tion. According to these formule the hysteresis loss is independent 
of the thickness of plate; the eddy current loss varying, however, as 
the square of the thickness of plate increases very rapidly as the 


THICKNESS OF PLATE IN MILS 
Fig. |. 


thickness is increased beyond certain, limits. The direct effect, 
therefore, of decreasing the thickness of plate is to decrease the 
losses. There is an indirect effect, however, tending to increase the 
losses as the thickness of plate decreases. For a given value of total 
magnetic flux in the magnetic circuit the magnetic density in- 
creases as the thickness of plate decreases, since the per cent. of 
space occupied by air space, oxide and other insulation increases. 
Consequently as the thickness of plate decreases the hysteresis loss 
increases; the eddy current loss decreases as long as the thickness ¢ 
is the controlling factor, and suddenly increases when the magnetic 
density B increases to such a value as to more than counterbalance 
the effect of the decreased value of t. 

It is evident that for some particular value of ¢ there will be a 
minimum total loss for a given frequency and for a given total flux. 
It is our purpose to determine if possible the value of ¢ which will 
make the total loss a minimum. 

The curves in Fig. 1 are computed from the formule given above, 
on the assumption that the thickness of air space, oxide and other 
insulation (designated by a) is 1.83 mils. This was an average value 
found from a series of measurements on transformer plates. If B 


*Read at the Boston meeting of the American Association for the Advance- 
ment of Science, August, 1898. 
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represents the magnetic density which we would have in case the 
plates were solid (B equals the total flux divided by the gross area of 
core), we will have for any thickness of plate ¢ 


t—a 
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In Fig. 1 we have curves for the following cases which represent 

considerable range of practice : 

Curve I. B= 3470; frequency = 125. 

Curve II. B = 2170; frequency = 125. 

Curve III. B = 7240; frequency = 60. 

Curve IV. B = 4530; frequency = 60. 
Each of these four curves shows the total loss (in watts per pound) 
including hysteresis and eddy currents for the particular frequency 
and induction assumed. These were constructed by first plotting 
curves of hysteresis and eddy current losses separately; thus, curve 
III. is the sum of the hysteresis loss curve H, and the eddy current 
loss curve E. An inspection of curve H shows that the hysteresis 
loss increases as the thickness of plate decreases, slowly at first and 
then rapidly. With a decrease in the thickness of plate the eddy cur- 
rent loss is at first rapidly diminished and then suddenly increases 
for very thin plates. 

It is interesting to note that the four curves for total loss have 
minimum points for about the same thickness of plate, this mini- 
mum point being very flat, in fact practically covering the range 
from 10 to 15 mils. 

In order to make the conclusions of value it was deemed neces- 
sary to consider the influence of a different value of a, thickness of 
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the insulation and air space, upon the results.. Evidently for differ- 
ent values of a the value of t for minimum loss will be changed. 
The solid curve in Fig. 2 shows the thickness of plate for minimum 
loss in terms of thickness of insulation a, when B equals 4,170 and 
frequency equals 60. Data for this curve were obtained by plotting 
a series of curves, similar to those shown in Fig. 1, each for a differ- 
ent value of a; the minimum points were picked from these curves 
to construct the curve in Fig. 2. The exact minimum points were 
difficult to locate on account of the flatness of the curves. But the 
exact minimum we do not want; it is more important to know the 
range in the values of t, which gives what is practically a minimum 
loss. The dotted curves have been drawn in Fig. 2 showing the 
limits of variation, provided the loss does not exceed the minimum 
loss by more than (approximately) one per cent. The thickness of 
insulation a may vary about 50 per cent. without taking us beyond 
those limiting dotted curves for a particular thickness of plate. 
The best thickness of plate increases as the insulation space is in- 
creased. 

We thus see that there is a wide working range for the best 
thickness of plate, say from 10 to 15 mils, which will be sufficiently 
near the minimum point for practical purposes, for any ordinary 
range of induction or frequency, or thickness of insulation. 
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‘The Convention of the Northwestern Electrical Association. 





The seventh annual convention of the Northwestern Electrical 
Association will be held at the Hotel Pfister, Milwaukee, Wis., com- 
mencing on Wednesday morning, January 18, 1899. 

The following papers will be read and discussed: “Trend of Cen- 
tral Station Design,” by B. J. Arnold, Chicago; “Meter-Rate Sys- 
tems,” by E. L. Debell, Sheboygan, Wis.; ‘Design of Secondary 
Circuits in Alternating Plants,” by George L. Thayer, Belle Plaine, 
Ia.; “Electricity Direct from Coal,” by Prof. A. J. Rogers, Milwau- 
kee; “Inductive Loads on Alternating-Current Transformers,” by 
Prof. D. C. Jackson, Wisconsin University; “Electric Vehicles and 
Their Relation to Central Stations,” by H. M. Maxim, Hartford, 
Conn.; “Association Management,” by H. L. Doherty, Madison, 
Wis. 

The association will, at this meeting, handle the “question box” 
in a new way, the members and attendants being requested to mail 
to the secretary, Thomas R. Mercein, 22 Sentinel Building, Milwau- 
kee, before January 10, any question they may desire answered. All 
questions received will be printed in the final notice of the conven- 
tion, with a request that prepared answers be ready at the meeting. 
The usual one-and-one-third fare for railroad transportation has 
been arranged for, as well as reduced rates at the hotels and the 


customary amusements. 


Improvements in the Ferranti Dynamo. 





The alternating-current dynamo of the type provided with a disc 
armature constructed of a series of flat coils, and without iron in 
the armatufe, exxamples of which are the Ferranti and Mordey ma- 
chines, has never come into any extended service in this country, al- 
though quite widely used in England. Improvements in this type of 
machine have been covered by patent No. 615,265, issued Decem- 
ber 6, to S. Z. de Ferranti, of which the following description gives 
a general idea. 

The aim of the improvements is to insulate the frame holding 
each pair of armature coils from the body of the machine so that 
the insulation separating the conducting wires of the coils from the 
frames need not be sufficient to withstand the total voltage of the 
machine, but only that generated by the pair of coils, the main 
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strain coming across the insulation between these frames, holding 
each a pair of coils and the fly-wheel rim, if the coils are mounted 
on its periphery, as in the Ferranti machine, or the stationary arma- 
ture frame, if the coils forming the disc armature project inwardly 
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between the poles of a rotating field, as in the Mordey machine. 
The form of construction is shown in Fig. 1, in half-section. The 
poles e’ e’ send lines of force across the air-gap, in which runs the 
flat armature coil b gripped tightly fn the frame ¢ by means of bolts 
c’. The frame carries lugs c*, engaging with the rods f, which are 
attached to the rotating wheel a by means of nuts f’ bedded in the 
i1.sulation and cemented into the annular cavity g by means of sul- 
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phur or some similar insulating material. The rods f may also be 
surrounded by insulating tubes of vulcanite, mica or other mate- 
rial, as shown at f*, to prevent surface leakage. In this way, pro- 
vided the poles are capped with some insulating material, a very 
high voltage can be generated in such a machine with a compara- 
tively thin insulation on the armature windings themselves. 

Fig. 2 shows a little different arrangement, the lugs of the frames 
c being insulated from the rods projecting from the wheel-rim by 
devices closely resembling single-petticoat line insulators. Fig. 3 
shows a similar arrangement for a machine, with a stationary in- 
wardly projecting disc armature and rotating field. Fig. 4 shows a 
modification of this arrangement designed for still higher insulation, 
the frame of the coils being attached to a lug j cemented into a. 
cavity g in the cast frame a. This design obviously gets around the 
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difficulty found in slotted-armature machines generating high volt- 
ages direct, in that, if the winding is at all well distributed, the 
greater portion of the volume of the slots must be taken up by in- 
sulation, leaving a very small space for copper. 
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Dynamos, Motors and Transformers. 


ROTARY CONVERTERS.—Lond. “Elec.,” Dec. 9.—A brief 
editorial discussion. The views of the various speakers in the dis- 
cussion of Thompson’s recent paper (see “Digest” last week) are 
summarized; it seems to be generally admitted that the single-phase 
rotary converter is not an advantageous machine to use except in 
small sizes, the experience of Mengarini, at Rome, being taken as a 
typical instance; there they are being replaced by motor generators 
on account of the difficulties with sparking and hunting when run- 
ning in parallel. It is generally considered that if the continuous 
current must be regulated over more than a few volts, the boosters 
or similar devices absorb any advantage over the motor generator; 
except when the frequency is low, 40 or lower, the large number of 
poles and brushes is a disadvantage; but where three, four, or more 
phases are used with low-frequency currents, and where no extend- 
ed regulation is necessary, such converters have given and will con- 
tinue to give satisfaction. It is offered as a suggestion that whereas 
in a continuous-current generator the only change in current is that 
occurring under the brush when the coil is not in circuit, in the case 
of the rotary converter it occurs during every part of the revolu- 
tion; this effect of self-induction should receive attention. In the 
abstract of the discussion as published in the Lond. “Elec.” a table 
offered by Esson is reproduced; it shows the ratio between the al- 
ternating and direct currents, as obtained in the experiments which 
he made. 

ROTARY CONVERTER. Miot. “L’Elec.,” Dec. 3.—A brief, 
illustrated description, with some data, of one of those installed in 
Paris. The voltage is 3,000, which is lowered to 160 by means of 
transformers; the output of the machine is 88 kw. 

THREE-PHASE MOTORS WITH SINGLE-PHASE AR- 
MATURE WINDING. Cahen. “Elek. Zeit.,”’ Dec. 8—An article 
giving the theory and offering an explanation of the curious phe- 
nomenon noticed by Goerges (see “Digest,” Sept. 12 and 19, 1896); 
this phenomenon was that if a three-phase motor contains an arma- 
ture having a single-phase winding it will run not only at the nor- 
mal but also at about half this speed. He begins by describing the 
observations made by him. The mutual actions of the two wind- 
ings will be analogous to that in a single-phase motor, except that 
the action will be manifested in the opposite direction; the reaction 
of the armature consists not only in the generation of a rotating field 
opposite to that of the primary circuit, but also in the simultaneous 
production of pulsations in the primary winding. In conclusion he 
remarks that there does not seem to be any prospect of making use 
of such motors in practice; their action is dependent to a great ex- 
tent on the relations of the total resistance of the primary circuit, 
and the same motor will therefore act differently according to the 
condition of the circuit or the primary station to which it is con- 
nected; the general theory of such motors, however, is of interest, 
as it shows among other things what advantages are offered by the 
application of two rotating fields in alternating-current problems. 

THEORY OF GOERGES PHENOMENON. Eichberg. “Zeit. 
fuer Elek.,” Dec. 4.—The first half of an article in which he offers 
an explanation of this phenomenon (see also abstract above); it is 
based on two revolving fields in the armature. 

REVOLVING FIELD MOTORS. Hanappe. “L’Eclairage 
Elec.,” Nov. 26 and Dec. 3.—The continuation of his long serial. 
He discusses formulas applicable to non-synchronous motors with 
revolving multipolar fields. It is of a mathematical nature. 

MULTIPHASE ELECTRIC MACHINERY. Stewart. Lond. 
“El’ty,” Nov. 26, Dec. 2 and 9.—An article of a somewhat elemen- 
tary nature giving the leading features of the system, with special 
reference to the efficiency and regulation of the generators and mo- 
tors. 

THREE-PHASE PATENTS IN GERMANY.—Lond. “Elec.,” 
Dec. 9.—A note stating that according to a German paper the de- 
cision of the German courts as to the invalidity of the Tesla three- 
phase patents owned in that country by the Helios Company, has 
been confirmed. 





SINGLE-PHASE INDUCTION MOTOR. Baxter. ‘Power,” 


Dec.—A brief description of the principle 6f such motors. 
Lights and Lighting. 
LIFE OF SMALL AND LARGE LAMPS.—Lond. “Elec. 


Eng.,” Dec. 9.—Several answers to a request to compare the ef- 
ficiencies and life of incandescent lamps of large and small candle- 
power respectively. A short table is quoted from Preece’s Brit. 
Assn. paper of 1806, giving details of a large number of experi- 
ments; this shows that there is a saving of about 15 per cent. in the 
meter bill when 8-cp lamps are replaced by the equivalent number 
ot 32-cp lamps; if they are replaced by 100-cp lamps there is a sav- 
ing of nearly 33 per cent.; this saving, however, cannot all be real- 
ized, as the distribution of light is not so good. The surface of a 
bulb for a 16-cp lamp ought to be twice as great as that of an 8-cp 





lamp, otherwise it will deteriorate more rapidly. If the watts per 
cp of the various lamps is the same, then the higher the candle- 
power of the lamp the longer is its life; the larger lamp will also 
maintain its candle power more steadily than the smaller, but the il- 
lumination is not so pleasing. Another answer gives a curve show- 
ing the percentage variation in candle power for a given per cent. 
of variation in the volts over a range of 10 per cent. A table is also 
given showing the average life at a constant e. m. f., and also at one 
which varies; at a 4 per cent. variation in pressure almost half the 
life of the lamp is sacrificed, while a 7 per cent. increase reduces it 
by two-thirds nearly. 


Power, 


VERY LONG DISTANCE TRANSMISSION. Forbes. Lond. 
“Ejec. Eng.,” Dec. 9 (in abstract in Lond. “Elec.,” Dec. 9.—The 
conclusion of the reprint of his paper (see “Digest” last week). In 
this portion he describes some quick methods which appear to be 
quite useful for making preliminary estimates quickly. In all such 
work on the cost of a long conductor he never takes notice of its 
resistance, nor of the value of the current, but deals only with the 
current density and the loss of volts; he never uses the efficiency of 
the conductor system, but prefers the “inefficiency” or the reciprocal 
of the efficiency—that is, the horse-power put into the beginning of 
the line to deliver 1 horse-power at the other end. If the power 
costs absolutely nothing, the copper would be least and the arrange- 
ment the cheapest when the inefficiency is 2 that is the efficien- 
cy 50 per cent.; with a greater or less current density more cop- 
per would be required to deliver the same quantity of power. This 
is shown in Fig. 1, which shows that the copper required to 
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transmit 1 horse-power 100 miles at 10,000 volts, with continuous 
current, falls with the increase of density until the efficiency is 50 
per cent., and then rises again; this diagram shows the weight of 
copper required per horse-power delivered at a distance of 100 miles 
at 10,000 volts, or 150 miles at 15,000, 200 at 20,000, etc.; it is for con- 
tinuous currents, and should be corrected only for temperature and 
sag; it is equally applicable toa single-phase or two-phase alternating 
current transmission to 100 miles at 10,000 effective volts, or at 5000 
effective volts from any wire to the middle of the electric system, or 
to three-phase transmission to 100 miles at 5000 effective volts from 
any wire to the middle of the system; but with alternating currents 
corrections must be made for self-induction and capacity. Another 
curve may be drawn showing the inefficiency, and this curve constant- 
ly rises. From these two a third curve can be deduced which gives 
in a few minutes all the main features that one wants for any horse- 
power delivered to any distance at any voltage; this gives the tons 
of copper per horse-power delivered at 100 miles at 10,000 volts in 
terms of the horse-power generators per horse-power delivered. 
This is shown in Fig. 2; the horizontal distances give the inefficien- 
cy and the vertical distances the corresponding tons of copper per 
each horse-power delivered at 100 miles; it also shows the current 
density in amperes per square inch section of copper. This is the 
curve which he uses constantly; it is correct for any case in which 
the volts equal 100 times the miles; the current density. and weight 
of copper per horse-power is the same whether 10,000 volts at 100 
miles are used or 100 volts at 1 mile; for any other volts and dis- 
tance, /” and M, divide the volts by the miles and then one-hun- 
dredth of this equals D, the multiplier for the current density; the 
square of this D equals T, the divisor for the tons of copper per 
horse-power. There is~another use for this curve; if the cost of 
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running the station is capitalized and the cost of the generating 
works added and divided by the horse-power, it gives the capitalized 
value of 1 horse-power generated; divide the value of the horse- 
power by that of the tons of copper and draw a line across the 
axis, so that it cuts the axis in that ratio, and then draw a line par- 
allel to this, touching the curve; this gives, according to Ayrton and 
Peary’s modification of Kelvin’s law, the point of maximum econ- 
omy, giving directly the inefficiency, the tons of copper per horse- 
power and the current density. Two examples are shown on the 
curve, one in which the value of 1 horse-power is four times that of 
a ton of copper, in which case the greatest economy will be with an 
inefficiency of 1.18, a current density of 180 and 0.91 ton of copper 
per horse-power delivered at 100 miles at 10,000 initial volts. An- 
other example is shown on the curve when “the horse-power is one- 
fifth of the cost of a ton of copper:” the efficiency then is 1.58, cur- 
rent density 420, and copper 0.51 ton. To do this for other values 
of T (see above) divide the capitalized value of the horse-power 
generated by 7; lay this off vertically and measure the cost of a ton 
of copper horizontally; join the two points by a line and draw a 
parallel line touching the curve at the point of maximum economy. 
This curve, therefore, becomes very valuable for obtaining the very 
information which an engineer requires in his first examination of 
any project. Furthermore, by dividing the tons of copper per 
horse-power by eighteen times the distance in miles, it will give the 
sectional area in square inches of the conductors per horse-power, 
and this multiplied by the total horse-power to be delivered gives 
the size of the conductors. Corrections for temperature, sag and 
alternating currents must be made. For those who prefer tables 
instead of curves he reduces these curves to tabular figures, which 
are given and are accompanied by rules for using them. In conclu- 
sion he states that whenever gold mines exist which can afford to 
pay $1.25 to $1.50 per ton of ore milled, and if there is a good water 
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power within 400 miles, it is quite probable that it would pay well 
to transmit the power electrically. This is followed by the discus- 
sion, which, however, appears to contain nothing of importance. 

In an editorial discussion in the Lond. “Elec. Rev.,” Dec. 9, it is 
questioned whether the copper merchants would be satisfied with a 
4 per cent. mortgage on the copper in the line, as suggested by 
Forbes, as in case of failure the value of the copper as an asset is 
not equal to the mortgage; 4 per cent. is therefore not a sufficient 
return; the cost of removal of the copper in case of failure must 
be considered; moreover, its value will only be that of the raw ma- 
terial at the price which the wire-drawer would have to pay for it, 
and the mortgage would be limited to that value. 

A reprint of his paper is begun in the “Elec. Rev.” (N. Y.), 
Dec. 21. 

POLYPHASE TRANSMISSION OF POWER. Wallis. 
Lond. “Elec.,” Dec. 9.—An article comparing the various systems 
of transmission with one another, with special reference to the 
polyphase system. Much that he says has already been published, 
but it appears to be a good summary, Although the direct current 
has been used over considerable distances and up to 15,000 volts at 
Brescia, there are many disadvantages connected with it; its chief 
promoter, Thury, admits that the maximum output of such dynamos 
is about 45 amperes at 3000, or at most 4000 volts, and hence for 
15,000 four or five machines must be coupled in series as generators 
and similarly as motors; that is, large economical generators at low 
first cost cannot be used; there is, however, a saving of copper as 
compared with any of the alternating systems, the relative figures 
for direct-current, single-phase, two-phase, four-wire and three- 
phase circuits being 0.50, 1.00, 1.00 and 0.75, assuming the same 
maximum potential in each case; the gain in copper is even greater, 
as the power factor of alternating-current systems 1s less than unity, 
thus involving a greater current, corresponding to the power trans- 
On the other hand, the disruptive discharge due to the al- 
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nating e.'m. f. of more than 15,000 divided by the square root of 2 
effective volts to produce the same disruptive effect as a continuous 
e. m. f. of 15,000 volts; there is no electrolytic effect of the alter- 
nating current, nor does the osmotic effect, whereby moisture 
creeps to the negatve pole of a continuous-current circuit, exist; 
although there would be considerable saving in copper in the line 
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for the continuous current, that system is impracticable. The 
single-phase, alternating-current system is well adapted for long dis- 
tances, with one receiving station with one or two large motors; 
according to text books, it requires more copper in the line than 
the three-phase, in the proportion of 100 to 75, but this is not quite 
true in practice, as with such motors there is practically no lagging 
current, whereas with three-phase transmission the power factor 
rarely exceeds 80 per cent.; the real objections are that the motors 
must be synchronous, and that rotary converters for transforming 
them into continuous currents cannot be made of a larger capacity 
than 50 kw, on account of excessive sparking; the synchronous mo- 
tors cannot be started without external aid, and they require sep- 
arate field excitation, although this is not so important for trans- 
mitting to a single large motor, while for numerous small motors 
these complications make it prohibitive; no self-starting induction 
motors have yet proved themselves sufficiently satisfactory for gen- 
eral adoption for the single-phase system. The self-starting diffi- 
culty is entirely overcome by the polyphase system, in which even 
synchronous motors will start themselves, and they have a power 
factor of nearly unity when properly excited, and thus there will be 
a saving of 25 per cent. in the line copper over the single-phase sys- 
tem; in spite of their lower power factor, induction motors are far 
more generally employed on such circuits, and-wifh these there is 
no difficulty in starting, even with full load; up to 10 horse-power 
the motors are generally made with a squirrel-cage rotor, and these 
take two or three times the normal current when starting under full 
load; larger machines are provided with a variable resistance in the 
motor circuit, and will start under full load, taking only the motor 
current. The polyphase system is well adapted for rotary convert- 
ers; the tendency to sparking and the demagnetizing effect of the 
armature is even less than with continuous-current dynamos, since 
the armature reactions tend to neutralize one another. The limit 
for a 20-hp motor is about 1000 volts; for smaller ones static trans- 
formers must be used. Lamps may be run from the low-pressure 
polyphase circuits, being preferably connected to a fourth balancing 
wire, thus involving the star connection; the voltage regulation is 
then more satisfactory, and the voltage between the mains is raised 
to the square root of three times that required by the lamps, thus 
requiring less copper in the mains; motors on such circuits act as 
automatic regulators for the voltage, due to a slight unbalancing. 
Many engineers, nevertheless, prefer the two-phase system with 
four wires. He speaks favorably of the transformation of three- 
phase to continuous currents by rotaries, which act not only like 
transformers but also as boosters, for the field winding may be 
compounded, thus making the full load voltage greater than that at 
no load. Such a combined system is particularly well adapted for 
traction purposes; where the distribution is mixed—that is, for both 
motors and lights on the same circuits; the question is not so easy 
of solution; wherever regulation will be difficult it will be more eco- 
nomical to use a simpler system, even at an.increased first cost. 
The regulation of speed of the motor is effected by a variation of 
the resistance of the rotor circuit, or where a large starting torque 
is not required choking coils may be used; the speed may be al- 
tered by changing the number of poles, by changing the connections 
from star to mesh, and by coupling two motors together, so that 
the rotor circuit of the one supplies the stator of the second; gen- 
erally regulation is effected by resistance in the rotary circuit, al- 
though it reduces the efficiency considerably. For equal power the 
weight of the polyphase motor is less than that of the direct-current 
machine, and it can stand considerable overloading; there is very 
little difference in efficiency, power factor, starting torque and ex- 
citing current between the two-phase and the three-phase motors, 
the slight difference being in favor of the three-phase. When the 
load consists chiefly of induction motors the power factor varies be- 
tween 0.65 and 0.85, being, as a rule, between 0.75 and 0.8; the mo- 
tors and transformers and not the line are the chief sources of lag; 
a few large synchronous motors will compensate it to a consider- 
able extent, as when over-excited they will act as condensers, gen- 
erating a leading current. In power factor the advantage of the 
three-phase over the two-phase motor is practically negligible; as 
the load decreases the power factor also decreases. With polyphase 
motors the frequencies are considerably lower than 100 per second, 
as high frequencies increase the number of poles, the magnetic 
leakage, the magnetizing current and the skin effect in conductors; 
in the majority of the polyphase plants in America the frequenty 
is 25 and a little over, while in Europe it is somewhere over 40. 

COMBINED DESTRUCTOR AND LIGHTING PLANTS. 
Scott. Lond. “Elec. Rev.,” Dec. 9.—A short article calling atten- 
tion to several points in connection with such combined plants. If 
it is decided to use destructor steam for electric lighting purposes, 
instead of for sludge cremation, which latter he considers a more 
legitimate object, then the destructor plant should be conside~ed 
only a sub-station or as a small station prior to the erection of a 
larger one; the location of the main lighting station should be con- 
sidered on its own merits. He does not favor the argument that 
the same staff can be used for both stations; each should be con- 
trolled by a separate committee and by different managers. On ac- 
count of the dust, the two stations should be isolated as far as pos- 
sible. As destructor plants are large, the item of steam piping will 
be considerable; the irregular supply of refuse involves storage diffi- 
culties: under the best conditions the steam pressure will vary con- 
siderably. 

DESTRUCTOR PLANT.—Lond. “Elec. Rev.,” Dec. 9o.—An 
editorial discussion of the figures concerning the Shoreditch plant. 

STEAM TURBINES AND UNIPOLAR DYNAMOS.—Lond. 
“Elec. Rev.,” Dec. 9—A communication from the Parsons Com- 
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pany stating that that company has constructed unipolar dynamos 
driven from steam turbines; one of them is working successfully, 
and is believed to be the first unipolar dynamo in commercial use; 
its output is 6000 amperes at 1.25 volts, at a speed of 1000. Another 
combination is shown in their catalogue in which a unipolar dy- 
namo of 150 kw at 5000 revolutions is driven by a steam turbine. 


ELECTRIC PUMP—“L’Eclairage Elec.,” Dec. 3.—A descrip- 
tion of the arrangement of electric pumps at the d’Anzin mines. 


ENGINES.—“Power,” Dec.—Brief, illustrated descriptions of 
several large American engines for European lighting stations. 


NIAGARA POWER DEVELOPMENT IN CANADA. Dun- 
lap. “West. Elec.” Dec. 17,—An explanation of the controversy 
which has led to the present dispute between the Government and 
the Canadian Niagara Power Company. 

Traction. 

MIXED ACCUMULATOR AND TROLLEY SYSTEM IN 
PARIS. de Marchena. “L’Eclairage Elec.,” No. 26.—An abstract, 
with some of the data, of the article recently read before the Inter- 
national Society. The data given in the abstract supplements the 
article in that journal which was published in its issue of June 11. 
He made a number of measurements on this line; the weight of the 
car is 10,000 kg in addition to the battery, which weighs 3800 kg, 
and passengers weighing 4000 kg, making a total of 18 tons. With 
the empty car and fifteen stops on the trip of about 5 miles, the en- 
ergy consumed was 550 watt hours per car km; with a loaded car 
weighing 17 tons, under similar circumstances, 625 watt hours; 
these are the figures obtained on the experimental trips; in actual 
service, with twenty-five to thirty stops, the consumption was 675 
to 800 watt hours, or a mean of 750; it appears that this is the en- 
ergy consumed by the motors, and does not include the losses in the 
lines or in the accumulators; the consumption at the central station 
is also given; about one-third of the distance is run by trolley and 
two-thirds by accumulators; the mean per car kilometre varied dur- 
ing three months from 1122 watt hours to 1462. 

CANAL TRACTION.—Lond. “Elec. Rev.,” Dec. 9.—The first 
of a series of abstracts of the article by Van der Wallen from the 
May issue of the Bul. of the Assn. of Elec. Eng., of Liege, the 
whole number being entirely devoted to the question of canal trac- 
tion, both mechanical and electrical; the abstracts are intended to 
give a summary of the important points in the article. The present 
portion is devoted almost entirely to mechanical traction in general. 

CANAL TRACTION. Galliot system. “Cosmos,” Dec. 10.—A 
popular description of this system, which was recently described 
in the “Digest” and is in use in France. An outside view of the 
locomotive is given, as also of the propeller system, in which the 
propeller is attached to the end of the removable rudder. 

ELBEUF. Montpellier. ‘L’Elec.,” Dec. 3.—An illustrated de- 
scription of this trolley line, one of the features of which is that the 
trolley wires are on the side of the street, over the curb. 

RAILWAY TESTS. Schiemann. “L’Ind. Elec.,” Dec. 10 —A 
long translation in abstract of the article noticed in the “Digest” 
Oct; 20. 

FREIGHT CAR.—“Elek. Zeit.,” Dec. 8—A well-illustrated de- 
scription, with working drawings, of the freight motor car used on 
a German trolley line on which there is considerable freight traffic. 

RAILWAY ACCOUNTING. Mattersdorff. “Elek. Zeit.,” Dec. 
8.—An explanation of a graphical method for determining the gross 
expenses of electric railways. This method is claimed to afford not 
only a reliable method of determining the result but also for giving 
a clear idea of the relations of the expenses and giving the limits 
for other expenses, such as the portion to be paid to the municipal- 
ity, concerning which there is some choice left; it furthermore en- 
ables one to determine other factors which are usually accepted ar- 
bitrarily. In his diagram the horizontal distances represent the in- 
come per car kilometre and the vertical distances the correspond- 
ing income per year. 








LOCOMOTIVE.—“Eng. and Min. Jour.,” Dec. 17.—A brief, il- 
lustrated description of the small, single-motor Jeffrey locomotive 
for use around iron works and steel mills. j 

CHICAGO.—“Elec. Eng.,” Dec. 15.—A brief, illustrated descrip- 
tion of the power house of the Union Elevated Railway, which has 
recently been completed. 

Installations, Systems and Appliances. 

THE BRIGHTON BREAKDOWN, Fleming. Lond. “Elec.,” 
Dec. 9.—A short communication discussing the possible causes and 
making a suggestion. If the feeders of a shunt dynamo are sud- 
denly short-circuited, the circuit having low resistance, but consid-’ 
erable inductance and not a negligible capacity, electrical oscilla- 
tions will be set up in that circuit, and there will thus be rapid al- 
ternations of voltage superimposed on the normal voltage at the 
terminals of the field coils and armature; its effect will be to enor- 
mously increase the armature reaction for the moment, and this 
alone tends to demagnetize the fields, while the drop in the armature 
will reduce the normal shunt current; hence the oscillatory currents 
through the shunt may overpower the normal magnetizing currents, 
and they are exactly of the character required to demagnetize the 
iron; the reverse demagnetization sometimes finally left may be 
due to the final rupture of the short circuit, creating a momentary 
increase of current through the armature, due to inductance, and 
sending a wave of current in the reverse direction through the shunt 
magnets. These current changes are so rapid that no maximum or 
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minimum cut-outs depending on the magnetization of iron have 
time to act. One remedy is a self-excitation, not from the bus bars, 
but from a separate exciter, or preferably a storage battery; com- 
pounding the fields is a partial remedy. This is followed by a dis- 
cussion by Philip, who refers to that of Quin noticed last week; 
he refers to the transformer effect and to an experiment made by 
him, which he explains. In this the actions are that a sudden in- 
crease of current in the armature of the short-circuited dynamo sud- 
denly removes the magnetism from the field coils, and therefore sets 
up a voltage in these coils, increasing momentarily the original ex- 
citing current; if the short-circuit current has been sufficiently large, 
the e. m. f. set up will increase the current through the exciter ar- 
mature, and decrease its field current, or even reverse it; the re- 
verse current in the exciter shunt reverses the polarity of the ex- 
citer, which in turn reverses the field of the dynamo. There are two 
methods of avoiding this trouble—to use separately excited ma- 
chines protected by maximum and reverse current cut-outs, and ex- 
cite the fields either by secondary batteries or a series dynamo, The 
transformer effect in shunt-wound dynamos in parallel shows that 
any short circuit in the armature coils must produce a drop in the 
voltage in its shunt circuit if the latter is connected to the bars, and 
it is often conceivable that a reversal of polarity may be caused; and 
a short circuit on the bars, if all the machines are not working at 
precisely the same portion of the magnetization curve, may cause 
some to act as a motor. It has been stated that a sudden increase 
of load on the bus bars, fed by shunt-wound dynamos in parallel, has 
caused the machines to cease to excite, while if the same load is ap- 
plied gradually this will not occur. 

The “Elec. Rev.,” Dec. 9, contains a communication by H. C. L. 
In the case of a sudden short circuit the flux will not instantaneous- 
ly respond to the fall of pressure and to the increasing demagnetiz- 
ing action of the armature, and therefore a heavy momentary cur- 
rent may be generated, the energy being supplied from the kinetic 
energy of the machinery, accompanied by a loss of speed. It thus 
seems possible that the strengthening effect of the demagnetizing 
winding may overpower the weakening effect of the field winding, 
so that actually there may be a momentary reversing action which 
might produce some peculiar magnetic effect. No reversing action, 
even momentary, exceeding the coercive force of the magnetic cir- 
cuit, can take place on short circuit, dead or otherwise, if it is as- 
sumed that the amperes and volts vary according to the characteris- 
tic curve. 

LARGE ISOLATED PLANT.—Lond. “Elec. Rev.,” Dec. 9.— 
A brief, illustrated description of a gas engine plant at the Royal 
Agricultural Hall in Islington. There are five gas engines of 63 
horse-power each; a double ignition tube bracket is used, which is 
said to be one of the most marked recent improvements in gas en- 
gines. 

PRIVATE PLANT.—Lond. “Elec. Eng.,” Dec. 9.—An illus- 
trated description of a private lighting plant in a large country seat 
known as Knowsley Hall; accumulators are used. 

SWITCHES FOR CONTROLLING ACCUMULATORS.— 
Lond. “Engineering,” Dec. 9.—In this continuation of the descrip- 
tion of the former Schuckert works illustrated descriptions are 
given of some of the switches installed by that company for operat- 
ing the regulating cells, as used at Barmen, Hanover, Duesseldorf 
and Altona. 


Wires, Wiring and Conduits, 


LOW-TENSION ACCIDENTS.—Lond. “Elec. Eng.,” Dec. 9. 
—A translation in part of the article noticed in the “Digest” Nov. 
19 (E..2. £9 


Electro-Physics and Magnetism. 


MECHANICAL REPRODUCTION OF MAGNETIC PHE- 
NOMENA. Weyher. “Comptes Rendus,”’ No. 21; abstracted in 
Lond. ‘“Elec.,” Dec. 9—A wooden shaft, with paper paddles along 
its whole length, is made to represent a bar magnet; when rotated 
it will suck in air at both ends and expel it from the central region, 
thus producing vortices in the surrounding medium; unlike poles 
will attract and like poles repel each other. A mill-wheel capable 
of turning on a fixed spindle represents a magnetic body. There is 
no attraction by the central region. 

VIBRATIONS PER SECOND. Branson. Lond. “Elec. Eng.,” 
Dec. 9.—A brief note on a recent paper in which, after calling at- 
tention to the dissimilarity of radiations transmitted by the atmos- 
phere and those transmitted by the ether, he gives the following 
table showing the number of vibrations of various forms of waves. 
(The accuracy of some of these is amusing rather than assuring.) 
Vibrations per second: 
288,224,000,000,000,000. 

1,125,899,906,842,624. 

562,949,953,421,312. 
281,474,976,710,656. 
70,308,744.177,664. 


Roentgen rays. 

Photographic limit of solar spectrum. 

Green light. 

Infra red (photographic limit). 

Heat rays of solar spectrum, lowest direct 
measurement. 


67,108,864. Electric oscillations in Hertz resonator, 70 
cm. diameter. 
32,768. Audible vibrations, extreme upper limit. 
4,096. Music, highest note. 
32. Music, lowest note. 
16. Water surface waves of minimum velocity. 


STRATIFIED BRUSH 


Ann.,”’ No. 12; abstracted in Lond. “Elec.,” 


DISCHARGE. Toepler. “Wied. 
Dec. 9.—By inserting 
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in the circuit a spark gap and a large liquid resistance the capacity 
being small, he obtains stratification in the brush discharge in air. 
This is considered another bridge across the gulf that divides the 
phenomena of electrical discharge in the open air and vacuum re- 
spectively. 

STRAINS DUE TO MAGNETIZATION. Knott. ‘Proc. 
R. S. Edinburgh,” No. 2; noticed briefly in Lond. “Elec.,” Dec. 9.— 
He investigated these strains in a series of nickel or iron tubes, bor- 
ing them out by successive stages. 

MAGNETIC PROPERTIES OF SHEET IRON. Rohr. 
“L’Eclairage Elec.,”’ Dec. 10.—An abstract, with some of the tabu- 
lar data, of the article noticed in the “Digest” Nov. 26. 

CURRENTS MEASURED BY MAGNETIZATION. Pockels. 
“Annal. Phys. Chem.,” 65, p. 458; noticed briefly in “Science Ab- 
stracts,” Nov.—He endeavored to determine the maximum dis- 
charge current by the remanent magnetism induced in magnetic 
substances acted upon by the current. Ballistic galvanometers give 
only the average, while the remanent magnetism would indicate the 
maximum current. He used basalt as the magnetic substance, in 
order to avoid eddy currents, and the results are claimed to be very 
favorable. A magnetic field lasting only one-millionth of a second 
shows the same remanent magnetism as is induced by a field which 
has been kept a long time at the same strength. Hence the mag- 
netization of the pieces of basalt, he claims, may be used to deter- 
mine the current strength of lightning discharges. 





RESISTANCE OF MOVING ELECTROLYTES. Hall. 
“Phys. Rev.,” Nov.—Bosi, some time ago, described experiments 
which appeared to show that a velocity of 10 to 12 cm per second 
of an electrolyte in the direction of or contrary to the direction of an 
electric current passing through it, makes a very considerable 
change in the electrical resistance. In the present short article he 
describes experiments which show that if the effect exist at all it 
must be very much smaller than the figures given by Rosi. 

POLARIZATION AND INTERNAL RESISTANCE OF 
CELLS. Guthe. “Phys. Rev.,” Nov.—A _ short article showing 
that Wiedburg’s theory of galvanic polarization demands a curve 
for the internal resistance, decreasing with increasing currents. 

DISCHARGE OF A CONDENSER. Smith. “Phys. Rev.,” 
Nov.—A short article on the influence of a short-circuited secon- 
dary upon the oscillatory discharge of a condenser; it appears that 
under certain conditions the presence of a secondary coil causes a 
diminution of the natural period of vibration of the primary circuit. 
The article is theoretical in character. 

MAGNETIC DEFLECTION OF CATHODE RAYS. Merritt. 
“Phys. Rev.,” Nov.—Descriptions of experiments to determine 
whether direct or reflected cathode rays are really deflected by the 
magnet in appreciably equal amount. The results show that if they 
differ at all the difference is extremely small. 


Electro-Chemistry and Batteries. 


ACCUMULATOR CONSTRUCTION. FitzGerald. Lond. 
“Elec. Eng.,” Dec. 9.—In this continuation of his long serial he dis- 
cusses the ampere-hour equivalent and the monad-gram equivalent 
of peroxide of lead, in connection with which many misapprehen- 
sions have arisen. In a previous paper he gave the value as 4.455 
grams; Plante gave 4.48; in another article the present author gave 
4.442 and also half of that value. The systems of charging accumu- 
lators are then discussed; this may be done with constant current, 
constant potential or constant power; it is not possible to say which 
of them is best, as it depends on circumstances; it is not only a ques- 
tion of economy of time but also of the equality of the active ma- 
terial energized by the charge; from experiments he believes that 
there is no doubt that the active material peroxidized or reduced at 
a high current density differs in quality from that produced by low- 
current density, the former appearing to be more conductive and 
possessing a higher specific capacity. Some passages from Tread- 
well’s recent book are then reproduced. In the previous installment 
in the issue of Sept. 2 he discussed the mean specific gravity of a 
compounded mass of substances of various specific gravities; also 
the calculation of the size of a battery to go into a given space. 

ACCUMULATORS FOR AUTOMOBILES. Reyval. “L’Eclair- 
age Elec.,” Dec. 3; ‘“L’Ind. Elec.,” Dec. to.—Tabulated data of the 
Valls system of accumulators, of which three types are made, the 
very light, the light and the normal. It seems to be a modified 
Faure-Sellon-Volckmar type. For the very light cell the normal 
time of discharge is 5.5 hours, the output 16.5 amperes, which is 2 
amperes per kg of total weight; the power is 30 watts, the capacity 
85 ampere hours or 163 watt hours; a battery of 44 cells weighs 352 
kg, and will run a carriage weighing 1300 kg for about 60 km at a 
mean speed of 12 km per hour with one charge. 

SOLUTION OF NOBLE METALS. Marjules. “Wied. 
Ann.,” 11; noticed briefly in Lond. “Elec.,” Dec. 2—An improve- 
ment of his device for dissolving gold and platinum. It consists of 
a revolving commutator which alternately sends the current through 
the cell and then short circuits it; the ratio of current to short cir- 
cuit may be varied, or instead of short-circuiting the cell the cur- 
rent may be sent in the opposite direction. Under these circum- 
stances platinum dissolves when it is the anode for the current which 
has the greater quantity, but the behavior of gold is very different; 
it is easily dissolved in hvdrochloric, strong nitric and sulphuric 
acid under the influence of a constant current. The protection of 
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the noble metals is evidently connected with some phenomenon of 
polarization, and if the latter is eliminated the “nobility” disap- 
pears. 

CALCIUM CARBIDE INDUSTRY.—Lond. “Engineering,” 
Dec. 9.—An article summarizing the progress made in this indus- 
try since the previous summary, which was published in July of this 
year; the original articles are referred to only briefly, but the refer- 
ences to the originals are given. 





ASHCROFT PROCESS.—“Eng. and Min. Jour.,” Dec. 17.—A 
note referring to the printed report of the company which has been 
experimenting unsuccessfully with this process; the principal cause 
of the difficulty was the formation of moss zinc. Editorially it is 
thought unlikely that any more will be heard of this process. 

CHLORATE WORKS. Kershaw. “Eng. and Min. Jour.,” Dec. 
17.—An abstract of the destription of the St. Michel Works, which 
was noticed in the ‘Digest’ Dec. 17. 

ELECTRO-CHEMISTRY IN EUROPE.—“Elec. Eng.,” Dec. 
15.—Illustrated abstracts and reprints of the recent articles by Ker- 
shaw in the Lond. “Elec. Rev.,” all of which have been duly no- 
ticed in the “Digest.” 

Units, Measurements and Instruments. 

APPARATUS FOR MEASURING INSULATION. Heit- 
mann. “Elek. Zeit.,”” Dec. 1—A brief description of a probable in- 
strument for this purpose made in Germany. 

MEASURING APPARATUS. Armagnat. “L’Eclairage 
Elec.,” Dec. 3.—Illustrated descriptions of various apparatus taken 
from patent specifications. 

INDUCTION COIL INTERRUPTERS.—“L’Eclairage Elec.,” 
Dec. 3; ‘“‘L’Ind. Elec.,” Dec. 10.—Illustrated descriptions of two 
forms recently shown at the French Physical Society. 





HIGH-FREQUENCY CURRENTS.—“Sc. Am. Sup.,” Dec. 24. 
—A reprint from ‘“‘La Nature” of some of the details of the appa- 
ratus used by Dosne in the production of high-frequency currents. 

MEASURING SHORT ELECTRIC WAVES. Cole. “Phys. 
Rev.,” Nov.—A short article on these measurements and the trans- 
mission of such waves through water cells. 

PREPAYMENT METER.—“Elec. Eng.,” Dec. 15.—A reprint 
in abstract of the description of the Long-Schattner meter, noticed 
in the “Digest” Dec. 17. 


Telegraphy, Telephony and Signals. 


LIGHT TELEGRAPHY. Zickler. “Elek. Zeit.,”’ Dec. 8—A 
short account of some further experiments made with his system of 
wireless telegraphy with the use of ultra-violet light, as described in 
the “Digest” Aug. 13. He used a large searchlight with a metallic 
reflector. When the distance was 60 metres no rarefaction of the 
air was required in the receiving apparatus in order to give sure and 
correct signals. In another test the distance was increased to 450 
metres, and good results were then obtained when the air pressure 
was 350 mm; this test was made in bright sunlight. In another test 
the distance was 1.3 km, and the air-pressure then was 200 mm. The 
length of the arc and the voltage may have a great effect on the 
production of ultra-violet rays, but further tests in that direction 
were not made. 

TYPE-PRINTING TELEGRAPH. Higgins system. Lond. 
“Elec.,” Dec. 9.—An illustrated description of the improved form of 
this instrument. It is claimed that a speed of twenty-five to thirty 
words per minute is possible, and that the manipulation is easy. In- 
struments have been working in London on a resistance of 1500 
ohms; also between London and Folkestone, a distance of 60 miles; 
satisfactory tests were also made by the British Post Office. 

PROGRESS IN TELEPHONY AND TELEGRAPHY. F. L. 
“Elek. Anz.,” Dec. 4.—A review of the progress made during the 
third quarter of the present year. 

MODERN TELEPHONY. Wehrenalp. “Zeit. fuer Elek.,” 
Dec. 4.—The conclusion of his very long series. In the present por- 
tion he discusses telephone centrals and their construction. 

UNDERGROUND TELEPHONE CIRCUITS. Zappe. “Elek. 
Zeit.,” Dec. 1.—A long abstract of a recent paper read at Frank- 
fort referring chiefly to the projected underground system for that 
city. 

_ TRAIN SIGNALS. Hoefer. “Elek. Zeit.” Dec. 1—A sugges- 
tion, illustrated with a diagram, to overcome some of the objections 


. to the present system used on German railways. 





SUBMARINE CABLE GRAPNELS. Bright. “Sc. Am. Sup.,” 
Dec. 24.—The beginning of a reprint of the article noticed in the 
“Digest” Dec. 3. 

Miscellaneous. 

CARBONS. Jehl. Lond “Elec.,” Dec. 9.—In this continuation of his 
long serial he describes the gas generators. In the issue of Aug. 26 
the assorting, cutting, grinding and pointing of carbons is discussed 
and described, illustrations of machinery being given. In the issue 
of Sept. 2 he discusses coring. 

ACTION OF ELECTRICITY ON PLANTS. Cook. “Sec. Am. 
Sup., Dec. 24.—A long abstract of his Brit. Assn. paper, which was 
noticed in the “Digest” Oct. 22. 
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pended. The Campbell system, the invention of Mr. George L. Campbell, 
of Towanda, Pa., and now being exploited by the Campbell Electrical Trac- 
tion Company, 451 Greenwich Street, New York, possesses some unique fea- 
The conduit is continuous, both air and water tight, and rests upon 
the top of the ties. The continuous electrical conductor lies on the bottom 
of the conduit inside. The metallic top of the conduit is insulated from the 
rest of the structure, and brought into electrical contact with the conductor 
within by means of a specially designed trolley or traveler which runs in 
the conduit, the movement of the trolley being controlled by a pair of strong 
electromagnets in the car. The metal shoe suspended from the car floor 
makes contact with the top of the conduit, the current being conveyed to the 
motor in the usual manner. The points of superiority claimed for this sys- 
tem are absence of switches and other apparatus that might cause trouble. It 
is claimed that absolutely reliable connection between the motors and con- 
ductor can be had and maintained at all times, and there being no ‘‘make 
and break” of the current all the incidental dangers and annoyance arising 
from arcs are thus avoided. The points of the system that will strongly ap- 
peal to the practical man are the claims of low cost of installation and 
maintenance and ease of access for repairs, which, however, are said to be 
few and far between. It is stated that this system represents the possi- 
bility of perfect service under all fair conditions, and better service than is 
obtainable at present under the worst conditions. 

The Campbell Company is considering a proposition from a local street rail- 
way company at Towanda, Pa., to test the system in actual service on 3 
miles of track in that place. 


tures, 





Fusible Cut-Out Carbon Lightning Arrester. 





Operators of exchange and toll lines and telephone users generally wish to 
avoid interruption of service which causes loss of revenue, inconvenience, 
waste of time and expense. The wisdom, therefore, of protecting the appa- 
ratus by some efficient device is self-evident. 

The fusible cut-out carbon lightning arrester manufactured by the Harvard 
Electric Company, 52 Dearborn Street, Chicago, it is claimed, affords protec- 
tion to telephones and switchboards from damage by lightning discharges and 
from heavy currents escaping from electric light and power circuits. It has 


ENCLOSED D1RECT-CONNECTED GENERATOR. 


been severely tested under all conditions and found to be reliable. The in- 
strument is compact and very simple in construction. Owing to the absence 
of connections underneath no cross-talk is possible. The metal parts are 
mounted on a substantial porcelain base, all parts being indestructible with 
the exception of the fuse links. 

The carbon lightning arrester used alone does not afford proper protection to 
telephones or switchboards, neither does a fuse arrester, when used alone. 
The combination of the two, therefore, should be employed to secure im- 
munity. 

The Harvard Electric Company is prepared to furnish these arresters in any 


desired quantity. 





A Direct-Connected [arine Set. 





The accompanying illustration represents a type of marine generating plant 
which has found considerable favor among the officers of the Navy Depart- 
ment, and has been installed in some of the smaller vessels in the navy. The 
dynamo is a direct-connected multipolar machine manufactured by the E. G. 
Bernard Company, Troy, N. Y., and the outfit is similar to the one installed by 
the Bernard Company on the United States steamer ‘“‘Mangrove,”’ and the one 
more recently installed on the United States Coast Survey steamer ‘Blake.’ 
The officers of the “Blake,” it is stated, are very much pleased with the plant, 
which operates so smoothly that a person standing 10 feet away from the en- 
gine, when it is running, can hear no noise from it.’ In some ships the vibra- 


tions from the generating plant are very noticeable. The E. G. Bernard Com- 


pany has just started the work of installing a similar plant on the coast survey 
steamer ‘‘Pathfinder,”? which 
survey the coast of that far-away territory. 

These two plants are thoroughly up to date in design, and are complete in 


“ec 


the Government is building to send to Alaska to 
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every respect. They include searchlight and other modern appliances, such as 
electric ventilating fans for the ward room, staterooms and cabins, 

The Bernard Company states that it secured the contract for these plants 
satisfactory results obtained on the ‘Mangrove’ and 
The engineers of the ships, 


simply through the 


“Vixen,” which are equipped with similar outfits. 

































A Compact MarInE GENERATING PLANT. 


it is stated, have praised the general design of the apparatus. The 
dynamo runs at 550 r. p. m._ It is of the four-pole type, the armature 
and commutator having a large radiating surface, which keeps the 
temperature down to an exceedingly low degree., The engine and dy- 


namo base, including the outboard bearing, is one casting. 





The Sturtevant Enclosed Generating Sets. 





A combination of engine and generator particularly suited for lo- 
cations subjected to dust, grit or moisture, is that shown in the ac- 
companying illustration, made by the B. F. Sturtevant Company, 

Boston, Mass. The engine is of this company’s well-known double- 

upright type, consisting of two double-acting, single-expansion, short- 

stroke cylinders placed close together and connected to two cranks 
set 180 degrees apart, with no journal between the cranks. This gives 

a very even balancing of the reciprocating action, which permits high 
} speeds without vibration. The steam is controlled by a piston valve 

at the fly-wheel end of the engine and driven through a rock-arm by a 

double-weight shaft governor in the fly-wheel. Mounted between the 

forks of the Y-shaped bed-plate and connected to the engine by a 

coupling is a four-pole generator, the enclosing shell of which is al- 

most spherical in contour. The magnetic circuit consists of a cast- 
steel yoke, ring-bolted to which are cast-steel with cast-iron 
pole shoes, holding the field coils in place. The latter are tapered at 
the outer ends to make use of all available space for windings. The hemispher- 
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SECTIONAL VIEWS OF THE GENERATOR, 


ical enclosing shells are of cast-iron, provided at the commutator end with two 


doors hinged near the outboard bearing, giving a wide opening for inspection 


and attention. 
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- Financial Untelligence. 





THE BOSTON ELECTRIC LIGHT COMPANY, Boston, Mass., has de- 
clared a quarterly dividend of $1.50 per share, payable on January 14 next. 

THE AMERICAN BELL TELEPHONE COMPANY has declared a quar- 
terly dividend of 3 per cent. and an extra dividend of 1% per cent., payable on 
January 16. 

THE CONSOLIDATION OF ELECTRIC LIGHT INTERESTS.—The 
Boston “News Bureau” states that it learns upon unquestioned authority that 
the New York Gas, Electric Light, Heat & Power Company has secured con- 
trol of the Edison Electric Illuminating Company, of New York. The stock of 
the Edison company, it is stated, will be taken in on a basis of about 210 in 
exchange for a 4 per cent. bond. The issue of bonds has been underwritten 
and will be offered to the public within the next fortnight. The subscription 
price, it is stated, has not yet been determined, but will not be under par. 
This will insure something more than 8 per cent. on the Edison stock. 





Special Correspondence. 
NEW YorK NOTEs. 


“EDUCATION OF ELECTRICAL APPRENTICES AND JOURNEY- 
MEN” was the title of a paper read before the American Institute of Electrical 
Engineers by Mr. Arthur A. Hamerschlag on Wednesday evening, December 
28. The subject was illustrated by lantern slides. 

TO FUMIGATE STREET CARS.—Col. M. C. Murphy, president of the 
Board of Health, has requested the Sanitary Department of the board to re- 
quest the presidents of the street surface and elevated railways in all the bor- 
oughs of the city to fumigate the mats, rugs, etc., on their cars, and otherwise 
put the vehicles in such a condition that they will not be dangerous to public 
health. Col. Murphy was impelled to give this order on the strength of the 
report of several officers of the board, who became convinced that many per- 








sons contracted the grip in the street cars. 

INSPECTING ELECTRICAL WIRING.—Deputy Commissioner Walton, 
of the Department of Public Buildings, Lighting and Supplies, has sent no- 
tices to all electrical contractors and electrical companies in Greater New York 
to the effect that before beginning work on any electrical installation in the 
Borough of Brooklyn they should apply for certificates on forms provided for 
Whenever work of this sort is found after inspection to be satis- 


the purpose. 
Electric lighting companies 


factory, certificates covering the same are issued. 
have been requested not to make and not to permit to be made connection 
with any electric wiring or fixture for which the contractor does not produce a 


certificate from the department. 

A RAILWAY “KICKING MACHINE.”—It would be strange indeed to 
find a street railway that could satisfy everybody that travels on its lines. 
Every well or poorly-regulated street railway has a complaint department, and 
in the case of the Metropolitan Street Railway Company, of this city, it is 
called by the employees the “kicking machine.” Some statjstics of this bureau 
of the Metropolitan company show that one passenger out of every 60,000 makes 
a “kick”? about something. As the road carries an average of 600,000 passen- 
gers a day, an average of ten complaints is received, copied, filed, indexed, in- 
vestigated and reported upon each day in the year. It is further found that 97 
per cent. of the written complaints are wholly unintelligible, and that 50 per 
cent. are couched in inflammatory and profane language. A large proportion of 
the complaints fail to give the number of the car or the conductor, or even 
the line on which the alleged indignity was suffered. Women are much more 
effective “kickers” than men, and generally give more ample details concern- 
ing the time, place, car, conductor’s number, etc. The largest number of com- 
plaints specify the failure of cars to stop for the complainants. 

AUTOMOBILE STAGES ON FIFTH AVENUE.—It is reported that the 
Fifth Avenue Stage Company has been purchased by President Albert J. Elias, 
Henry Hart and Edward Lauterbach, of the Third Avenue Railroad Company, 
and that these gentlemen intend to institute radical improvements in the ser- 
vice on this line. Mr. Lauterbach is reported to have said that stages run by 
electricity or compressed air will be substituted for the lumbering vehicles now 
in use. Transfers from the Fifth Avenue stage line to all the lines of the 
Third Avenue Railroad system can be arranged. The stage line at present 
runs from Ejighty-eighth Street south to Bleecker Street, and it has the right 
of extension down West Broadway to Canal Street, and along Canal Street 
to the North River, thus enabling the vehicles to reach the Desbrosses Street 
Ferry. It is stated that the Third Avenue Railroad Company hopes to get a 
franchise to run the automobile stages the entire length of Fifth Avenue. This 
would .allow transfers to the cable road on One Hundred and Twenty-fifth 
Street. Representatives of various automobile systems are now actively en- 
gaged in impressing upon the Third Avenue people the advantages of their re- 


spective systems, 


SOUTHERN NOTES. 





EXTENDING CONDUITS IN WASHINGTON.—A hearing has been 
given by the District Commissioners on Senate Bill 4881, providing for the ex- 
tension of electric lighting conduits in the District. The officials of the 


United States Electric Light Company and of the Potomac Electric Light & 
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Power Company expressed their approval of the measure, and also expressed 
entire willingness that Congress should give the commissioners full discretion 
in the matter. 

A NEW ELECTRICAL ENTERPRISE FOR RICHMOND.—The Rich- 
mond, Va., Council passed an ordinance on December 23 granting fran- 
chises to the Virginia Electrical Railway & Development Company. This 
opens the way for the establishment of one of the most important enter- 
prises inaugurated in Richmond in recent years. The company, composed 
mainly of Richmond and Baltimore men, has ample capital, and proposes to 
go into the electrical business on an extensive scale. The plant will be lo- 
cated on a part of the Haxall Hills site, with a river front of a thousand or 
more yards. The electric company will use the water power of James River 
for the distribution of electric power, and conditional contracts have been 
made by a number of the largest manufacturing concerns here. Plans for the 
buildings, which, with machinery, will cost $300,000, have already been 
adopted. 


BUFFALO AND NIAGARA FALLS NOTEs. 


THE ELECTROPATHY COMPANY, of Buffalo, has been incorporated, 
the directors being Alfred C. Scheu, Ellen Rodgers and Elbert Rodgers. The 
company will engage in the manufacture of electrical apparatus. 

DEMAND FOR THE TELEPHOTOS.—The works of the Boughton Tele- 
photos Company, in Buffalo, have received a Government order for ten new 
sets of this electrical signal apparatus. A letter from Commodore Marix states 
that the apparatus was found very efficient during the war. 

THE BUFFALO FIRE DEPARTMENT is contemplating the changing 
over of its electric generating apparatus from primary cells to storage battery, 
but no decision has been reached as to the system to use. The work may be 
deferred till the headquarters building kas been remodeled. 

NIAGARA POWER IN BUFFALO.—The Buffalo General Electric Com- 
pany has so far shut off about 1000 horse-power from the local plants and 
switched on Niagara power. The work has been carried on with great care, so 
that no outward evidence of the change has made its appearance. 

NIAGARA POWER FOR A STEEL COMPANY.—The latest negotiations 
for power at Niagara is with a steel company that proposes to locate some- 
where in the vicinity of the power house. As yet the proposals have not been 
carried far enough to warrant the company in giving out direct information 





in regard to it. 

THE CANADIAN POWER FRANCHISE.—The Niagara Falls Power Com- 
pany has won its case in court at Toronto against the people on that side of the 
line who were trying to obtain an annulment of the exclusive grant given to 
that company some years ago for the development of power from the falls. It 
does not appear that the opposition was in very active existence, for no move 
has ever been made to do any work. Plans were drawn and a good deal of talk- 
ing was done. All that the Canadians are supposed to have undertaken was 
either to spur the company on or to drive it away, so that a new franchise could 
be obtained for sale to outside parties. The company set forth that for certain 
reasons beyond its control it was unable to develop the required 25,000 horse- 
power within the time specified. How long an extension was granted is not re- 


ported. 





CHICAGO NOTES. 


MR. M. B. WHEELER, secretary and treasurer of the M. B. Wheeler Elec- 
tric Company, Grand Rapids, Mich., paid a visit to Chicago last week on 
his way home from an extended trip through the South. Mr. Wheeler, 
while in Chicago, closed several large and important deals in connection with 
the enlargement of his company’s business. 

WIRELESS TELEGRAPHY BEFORE THE CHICAGO ELECTRICAL 
ASSOCIATION.—At the regular meeting of the Chicago Electrical Associa- 
tion on December 16 Mr. Arthur Vaughan Abbott, chief engineer of the Chi- 
cago Telephone Company, delivered a lecture on “‘Wireless Telegraphy.” His 
practical demonstrations with working apparatus were enthusiastically received 
by a large audience. Mr. Abbott has been experimenting and developing his 
apparatus during the past year, and now he has established communication be- 
tween his office and residence, 2 miles distant. In the lecture the principles un- 
derlying wireless telegraphy were fully explained, with due credit given to 
Hertz, and other pioneers and later investigators, including Marconi. After the 
lecture the annual election of officers was held, with the following result: 
President, Thomas G. Grier; vice-president, J. M. Hollister; treasurer, Harold 
Almert; secretary, Cloyd Marshall; directors, F. S. Hickok, E. W. Jewell and 
Hayward Cochrane. The secretary’s address is 1310 Monon Building. 





INDIANA NOTES. 


MUNICIPAL LIGHTING PLANT IN GREENFIELD.—The electric light 
plant at Greenfield has been transferred to municipal ownership by that city. 
Congressman Henry was the principal stockholder. The consideration was $26,- 
000, 

GRANT OF RIGHT-OF-WAY.—The Commissioners of Dearborn County 
have granted a right-of-way to the Cincinnati, Lawrenceburg & Aurora Electric 
line across the county. Under the grant electric cars must be running by No- 
vember 1, 1899. 

ARTICLES OF INCORPORATION have been filed by the Putnam County 
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Telephone Company, of Green Castle, with a capital stock of $10,000, to operate 
a plant and line in Putnam, Parke, Clay, Hendricks and Morgan Counties. 
The board of directors is composed of F. C. Gilmore, C. C. Hart and Jesse 
Richardson. 

THE BUILDING OF AN ELECTRIC line from Hartford City to Franklin, 
thence to Lapel, Perkinsville and Indianapolis, is now assured, the several 
townships along the proposed route having pledged the required aid. The cit- 
izens along the proposed line are jubilant over the prospects and rights-of-way 
are readily secured, 

AFTER A FIFTY-YEAR RAILWAY FRANCHISE.—Terre Haute capital- 
ists are interested in a project and have asked for a fifty-year franchise for an 
electric line from Terre Haute to Mattoon, Charleston and Paris, Ill. The lat- 
ter city has no street-car line, and the establishment of a local plant in connec- 
tion with the line would be easily accomplished. 

MAN AND WIFE GET A TELEPHONE FRANCHISE.—Wm. N. Turner 
and his wife, Emma B. Turner, have been granted a telephone franchise by 
the Common Council of North Vernon. Long-distance connection will be 
made. Business houses are to be charged $1.50, and residences $1 a month. Mr. 
and Mrs. Turner are being commended for their enterprise. 

A' NEW ELECTRIC RAILWAY.—Preliminary steps have been taken to 
build an electric line from Garrett, DeKalb County, to Auburn Junction, and 
thence to Ashley and Hudson. The project is meeting with opposition by busi- 
ness men in small towns through which the line passes, on the ground that 
people would have an opportunity to go to the larger towns to do their trading. 


WISCONSIN NOTES. 


A NEW PLANT FOR CHIPPEWA.—The Chippewa Valley Electric Rail- 
way Company, of Eau Claire, will put in a plant of its own, and will bid on 
the city lighting. 

TO REPEAL AN ELECTRIC RAILWAY FRANCHISE.—An ordinance 
has been introduced in the Milwaukee Common Council repealing the fran- 
chise of the WaAukesha-Milwaukee Street Railway Company, obtained some 
time ago through the efforts of John W. Wagner, but which has never been 
used. 

ELECTRIC RAILWAY FRANCHISE IN KENOSHA.—John W. Wag- 
ner, the attorney, who obtained a street railway franchise from the Milwau- 
kee Council a few years ago and never made any practical use of it, has, 
in behalf of the Kenosha Traction Company, applied for one from the city 
of Kenosha. A. C. Frost and Geo. H. Ball are building an electric line from 
Waukegan to Evanston, and Mr. Wagner proposes to build a line through 
Kenosha and a connecting link between that city and Waukegan. If he ob- 
tains the franchise and the line is built there will be a through line of elec- 
tric cars from Milwaukee to Evanston. Mr. Wagner declines to state who 
is back of him financially. 

INJUNCTION AGAINST THE DISPOSITION OF STOCK.—Edward E. 
Wagner has begun a suit against William J. Austin and the Milwaukee Rail 
Joint & Welding Company, and asks for an injunction restraining Mr. 
Austin from taking any action that will interfere with the work of the com- 
pany. It is alleged that a patent rail-welding process of Mr. Austin’s was 
taken up by the company under a contract by which Mr. Austin was to 
receive certain sums. Mr. Wagner, who secured a third of Mr. Austin’s in- 
terest, alleges that if Mr. Austin were allowed to dispose of his alleged rights 
on the ground that certain portions of the transfer agreement had been 
violated the company would suffer loss. 


St. Louis Norges. 


THE STREET LIGHTING MATTER.—The Lighting Committee of the 
Board of Public Improvements is considering the question of not naming in 
the next bill any particular method of lighting the streets. The amount of 
light is to be specified in candle-power, and the constructor is to be allowed to 
use any method of light he selects provided he supplies the required amount. 

ANOTHER ROAD SOLD TO THE HAMILTON SYNDICATE.—It is 
reported that the franchise of the Wellston, Creve Coeur Lake & St. Charles 
Railroad Company has been purchased by the Hamilton Syndicate through 
Charles F. Orthwein, and it is to extend the Easton American line over the 
St. Charles road to the Missouri River, where a bridge will be built to St. 
Charles. 

NEW ELECTRIC ROAD.—Work commenced Wednesday on the new rail- 
way line of the Fenton & Southwestern Railway Company connecting the town 
of Fenton, St. Louis County, with St. Louis. The McCoy Construction Com- 
pany is building it, and announces that the line will be ready for operation by 
May 1, 1899. The road will be 28 miles long and run through one of the most 
prosperous portions of St. Louis County. The stockholders are said to be 
largely prosperous St. Louis County farmers. Besides carrying passengers the 
road will make a specialty of fast freight cars, which will bring fruit and prod- 
uce to the St. Louis market. 


PAciFIC COAST NOTEs. 


THE COLUMBIA & NORTHERN TELEPHONE & TELEGRAPH 
COMPANY, of Colville, Wash., was recently incorporated, with a capital 
stock of $15,000. 

THE SAN PABLO AVENUE cable road, Oakland, Cal., which is owned 
by the Southern Pacific Railroad Company, will soon be changed over to an 
electric line. The foundations have been laid for the enlargement of the 
Temescal power station, which is necessitated by the change. The new line 
will connect with the end of the Telegraph Avenue line, running via Uni- 
versity Avenue. It is said that an electric branch line will be constructed on 
Park Avenue to the Oakland race track. 

THE LOW-WATER DIFFICULTIES RELIEVED.—The recent rains in 
California have been of great advantage to the water-power electric transmis- 
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sions of the State. The Sacramento Electric, Gas & Railway Company, which 
some months ago suffered from the unprecedentedly low stage of the Ameri- 
can River near its generating station in Folsom with water, soon made ar- 
rangements to fill nearly all of its contracts. A large steam plant which 
was provided for in the original plans was finished in time to take care of 
a large part of the load while affected by the shortage of water. At no time 
were the patrons of the company seriously inconvenienced for any great 
length of time. The Fresno plant, which, also, is operated with General Elec- 
tric apparatus, soon récovered to a great extent from the effects of the 


drouth, 


CANADIAN NOTEs. 


MR. WALLABERG, of Montreal, has been in Ottawa negotiating with the 
Canada Atlantic Railway Company to have the new shops of the company 
which it is about to erect at Ottawa fitted up in a modern manner and similar 
to the shops recently completed at Sherbrooke, Que. There the power is sup- 
plied by electric motors. The Buffalo Forge Company’s system of fans has 
been adopted for heating purposes. 

THE METROPOLITAN ELECTRIC LIGHT COMPANY, of Ottawa, is 
now an incorporated body. Letters patent have been issued to the company, 
and extensive operations will begin at once to promote the building of the 
lighting plant. The canal for the development of the water power to be util- 
ized will be 180 feet wide, 9 feet deep and 2000 feet long. The reservoir will ex- 
tend up the lake for a distance of 30 miles, and will be 1% to 3 miles wide 
and 4o feet from shore. The power house will be erected at the foot of the 
Deschene Rapids. 

TO DEVELOP THE FENELON FALLS WATER POWER.—For some 
time past the town of Lindsay, Ont., has been trying to secure a cheap electric 
power. Culverwell & White-Fraser, of Toronto, undertook to form a company 
and transmit the power from Fenelon Falls to Lindsay, but were unable to 
make the financial arrangements necessary to the undertaking. The matter 
has now been taken up by some of the citizens of Lindsay. An electrical ex- 
pert is to be employed to look into the subject, and if it is endorsed by him 
the plan will be carried through. 








ENGLISH NOTEs. 


ANNUAL DINNER OF THE INSTITUTION OF ELECTRICAL EN- 
GINEERS.—Over 250 members attended the annual dinner of the institution 
at the Hotel Cecil on December 7. After the usual loyal toasts had been 
duly honored, the Attorney-General proposed “The Institution of Electrical 
Engineers,”’ and in the course of his speech said that the institution was an 
embodiment of the extraordinary development of the science of electrical en- 
gineering, whose practical application was contemporaneous with the Vic- 
torian era, and concluded with a tribute of praise to the President, Mr. J. 
W. Swan. In returning thanks, Mr. Swan stated that the electrical under- 
takings due to British capital had absorbed close on 100 millions sterling. 
The number of miles of electric railway and tramway in the world could be 
counted by thousands, the horse-power transformed into electric power 
by hundred of thousands, the miles of telephone and _ telegraph lines 
by millions and the incandescent lamps by tens of millions. “The 
Navy, Army and Reserve Forces” was proposed by the President and replied 
to by Admiral Sir W. J. L. Wharton, Gen. Sir Richard Harrison and Mr. R. 
E. B. Crompton, the latter as commanding officer of the Electrical Engineers 
Volunteers. This corps could, said Mr. Crompton, fill its ranks to-morrow, 
but its care must be to fill them with the right men. Mr. Crompton also al- 
luded to the repulse of an attack, on Tesla’s principle, in the upper regions of 
the atmosphere; in fact, Tesla’s latest journalistic sensations afforded material 
for joke in nearly all the speeches. 

OVERLOADED ELECTRIC LIGHT PLANTS.—The rapid increase to 
the number of connections to the electric lighting networks in our large 
towns, taken in conjunction with the rush of orders during the past two 
years on manufacturers of electrical plants, has resulted this winter in a most 
serious overloading and consequent drop of pressure in many districts. In 
Edinburgh a circular from the corporation electricity works had to be sent 
out to all consumers, asking them to use as little light as possible during the 
hours of heaviest load, as, owing to the contractors having failed to deliver 
the necessary machinery, the plant was considerably overloaded, and pressure 
could not be kept up during certain hours of the evening. By strenuous exer- 
tion on the part of the engineer and his staff temporary arrangements have 
been made by which the pressure has now reached its normal value at Edin- 
burgh. At Manchester, however, some of the plant which was ordered as 
long ago as October, 1897 (during the engineering strike) is not yet running. 
Relying on the assurances of the contractors that the plant would be de- 
livered by the end of the summer, a very large number of consumers were 
connected to the mains this year, with the result that during the last fort- 
night the pressure has at times dropped from 100 to 87 volts. Glasgow isin 
a similar predicament, through delay in erecting a new generating station 
there. Here the course has been adopted of only connecting new consumers 
on the understanding that the supply to them might have to be discontinued, 
so that a serious lowering in the pressure has been avoided in that town. 
Last, but not least, during the last few days in the city of London the pres- 
sure has occasionally dropped to a very low value between 4 and 5 in the 
afternoon and during fogs, the lowest recorded being 85 volts. Here the 
cause is the non-delivery of steam pipes, which have been on order since last 
August. Sufficient machinery is in place and running, but only two out of 
five boilers recently erected can be used, and consequently the steam pressure 
could not be maintained at times of full load. 

ELECTRIC LIGHTING IN THE CITY OF LONDON.—A libel action 
brought by Sir Joseph Savory against the proprietors of a paper called “Lon- 
don” has aroused considerable interest in the electrical world. It will be re 
membered that when the electric lighting of the city of London was first de- 


cided on, the city was divided into three districts, and contracts were 


awarded to the Brush Electrical Engineering Company for two of these 
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districts, and to Messrs. Lang, Wharton & Down for the third. This hap- 
pened to be just about the time of the Baring crisis, and the contractors 
found it extremely difficult to obtain the large capital necessary to under- 
take a work of this description. There was, in consequence, danger of the 
provisional orders lapsing, owing to the work not having been commenced, 
when a group of financiers calling themselves the City of London Pioneer 
Company bought the contracts and the provisional orders from the firms 
in question, and succeeded in floating the City of London Electric Lighting 
Company, which at present provides the city with both public and private 
lighting: The result of this deal was, of course, considerable profit to the 
Pioneer Company and its promoters, which, in spite of the financial risk in- 
curred, some people considered to be excessive. Sir Joseph Savory, who 
was then Lord Mayor, and, in consequence, ex-officio Chairman of the Com- 
missioners of Sewers, who awarded the contracts for electric lighting, had 
a considerable interest in the Pioneer Company, and an article in “London,” 
published last June, commented adversely upon the part Sir Joseph had then 
taken, referring to the transaction as very discreditable, and combining the 
characteristics of Hooleyism and Tammanyism. It was, stated the article, 
one of the worst jobs which had tarnished the municipal history of London. 
Sir Joseph Savory naturally brought a libel action against the paper, but as a 
result it was declared that the facts stated were true, and that the comment 
was made in good faith and without personal malice. Mr. Justice Day, in 
summing up, stated that while there was no reason to think that Sir Joseph 
Savory had not acted in an honorable manner, yet there was no doubt that 
he had been extremely indiscreet. This action is of special interest at the 
present time, as no less than three companies who are lighting other parts of 
London, viz., the Metropolitan Electric Supply Company, the Charing Cross 
& Strand Electricity Supply Corporation and the Smithfield Markets Elec- 
tric Supply Company, have applied to the Corporation of London for the 
necessary permission to enable them to acquire provisional orders, and it 
has been refused. The agreement, in fact, between the city authorities and 
the City of London Company makes the refusal necessary until 1911. The 
Charing Cross & Strand Electricity Corporation are, in the meantime, circu- 
lating an enormous petition of ratepayers in favor of consent being given 
to their desired provisional order, this petition having been signed by 5,000 
ratepayers, and the final result of the movement is being awaited with in- 


terest. 


FRENCH NOTES. 





SAD DEATH OF M. DE MERITENS.—Another name has been added to 
the roll of martyred inventors. M. de Meritens, well known in Paris and to 
the scientific world by reason of his numerous inventions and especially for his 
apparatus for lighthouses, killed himself in despair after the sale of his furni- 
ture, at Eragny-Neuville, near Pontoise. The unfortunate inventor fell into 
want and was without shelter. His wife committed suicide at the same time, 
both taking poison. M. de Meritens was 65 years of age and his wife 35. 


MESSAGES BY TELEPHONE.—M. Mongeot, Under-Secretary of State for 
Posts and Telegraphs, has matured a plan for the extension of the telephone 
service. This plan contemplates the notification of any person, whether renting 
a telephone or not, that some one wishes to talk with him at a given public 
telephone booth. The message will be carried to the recipient’s house like a 
telegram. Within a radius of twenty-five kilometres the charge will be 5 cents, 
and must be paid by the sender of the message. The charge will be increased 
for any distance over twenty-five kilometres, but will in no case exceed 10 
The message will be a regular form somewhat as follows: “‘You are 


cents. 
notified that Mr. X, living at ——, requests that you will come to telephone 
booth No.—— at—— o’clock.’”’ Each message will be numbered in the order of 


its receipt, and the number will entitle the recipient to the use of the booth at 
the time specified. It will be possible to avail one’s self of this new arrange- 
ment only at stated hours in the day. 

THE EXTINCTION OF THE BULLIER PATENTS IN GERMANY.— 
The Berlin patent office has recently declared the Bullier German patent to 
be void. This patent was taken out in 1894 by a French chemist, an assistant 
of Professor Moissan, on the only known practical process for making calcium 
carbide by heat generated electrically. This patent is owned in Germany by a 
company, which is controlled by the General Electric Company, and owns an 
aluminum manufacturing plant at Neuhausen and an electro-chemical plant at 
Bitterfeld. Owing to the unwillingness of this company to permit the,manu- 
facture of calcium carbide under license this patent has been a great obstacle 
to the introduction of the acetylene light in Germany. The recent action of the 
patent office will doubtless soon be followed by a substantial reduction in the 
price of calcium carbide. This process was invented in exactly the same way 
in America by Wilison, who took out patents in 1884 in England and the 
United States. But even these patents seem shaky, as it has been proved that 
Borchers, a German scientist, was the first, successful experimenter in the 
electro-thermic production of calcium carbide nearly ten years previously. The 
latter made no attempt to utilize his invention in a commercial way. However, 
it seems likely that the imperial patent office was influenced by the foregoing 
work in making its decision. Suit has been brought in France on the same 
point, in the interests of the French industries, by M. Raymond Poincaré, ex- 
Minister of Public Instruction, acting on behalf of the Société des Forges 
against M. Moisson. 

THE COST OF ELECTRICITY FOR LIGHTING.—In Brussels, Belgium, 
the charge made for current is 12 cents per kw-hour. The legal price is 14 
cents, with a discount of 20 per cent. to consumers whose bills exceed $700 per 
year. A few favored customers pay 10 cents, but the lighting companies do not 
admit it. In Berlin, where electric lighting industries are very prosperous and 
the current is generated in stations similar to the Lyons Railway Central Sta- 


tion, the price is 14 cents per kw-hour, subject to discounts ranging from 
5 to 50 per cent. The price for city lighting is 6 cents per kw-hour, and even 
this low price is subject to some reductions. The company of the Falls of the 
Rhine (Rheinfelden) charges 10 cents per kw-hour, and makes discounts 
reaching as high ag 80 per cent. At Altoona (Belgium) the price per kw- 


hour is 20 cents; at Breslau (Silesia) 18 cents; at Frankfort, 18 cents; at Ham- 
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burg, Munich, Nuremberg, Strasbourg, 14 cents. These prices are all subject 
to discounts. The average price of 14 cents per kw-hour puts the cost of a 
lamp hour at 0.8:cents. In England the rates are even better. At Birmingham 
the price is 14 cents per kw-hour; at Edinburgh, 12 cents, and at Liverpool 
14 cents. In London, where gas is 56 cents per 100 cubic feet, the cost of a 
kw-hour ranges between 10 and 16 cents. At Manchester the price is 4 cents 
per kw-hour, the lowest price known. In France the cost of electric light is 
increased 50 per cent. by taxation. The best situated towns as regards price 
are Nancy, where it is 12 cents per kw-hour, and Saint Etienne, where it is 
14 cents. At Havre 16 cents is paid per kw-hour; other towns have to pay 
22 cents and 24 cents per kw-hour. 


ELECTRICAL “HYDRANTS” FOR AUTOMOBILES.—A commission se- 
lected from the Electrical Industries Association, the Engineers’ Club, the 
Automobile Club and the Electrical Manufacturers’ Association has drawn 
up a set of specifications to govern a competition for a prize of $80, to be 
awarded to the designer of the most Satisfactory electrical “hydrant,” or sup- 
ply box, from which automobiles may be recharged. Each person desiring to 
enter the competitions must send his apparatus, accompanied by a full descrip- 
tion, to the “President du Syndicat Professionel des Industries Electriques, 
Hotel des Ingénieurs Civil, 19 Rue Blanche, Paris, before March 1, 1899.” The 
apparatus will remain the property of the designers, but the commission re- 
serves the right to publish descriptions and to put the hydrants on exhibi- 
tion. Neither the apparatus nor the accompanying description should bear 
the name of the inventor, but simply some distinguishing mark, the name and 
address of the inventor being enclosed in a sealed paper sent with the de- 
scription. Requirements: The box itself must be made for out-of-town use, and 
arranged so that the contents will be protected from the weather and from 
accidental short circuiting. It must contain: First, a voltmeter, with pole 
changer, to read the voltage and polarity of both supply terminals and battery; 
second, a wattmeter; third, a rheostat and double pole switch; fourth, uni- 
versal supply terminals, with cables having two conductors (each conductor 
must have the same kind of junction piece on each end, but the junction pieces 
of the two conductors must differ); fifth, everything connected with the supply 
box must be designed to stand 70 to 80 amperes at 120 volts; sixth, the whole 
box must be designed as compactly as possible, and must be perfectly insulated; 
seventh, the selling price of the entire outfit and of the single terminals must 
accompany each apparatus. The designer may make any additions he pleases, 
so long as the conditions of the competition are all met. 


THE ELBEUF ELECTRIC STREET RAILWAY SYSTEM.—The tram- 
way system of Elbeuf, which has recently been opened for traffic, is the sixth 
railway to be equippped with electricity by the General Tractions Company. 
Elbeuf is one of the chief manufacturing towns of Normandy. It has numerous 
thread, cloth and woolen mills and novelty factories., The city is very much 
drawn out, being about four miles long by one and a half wide. The centre of 
the town is about a mile and a half from the Saint-Aubin depot. The industrial 
activity forces the inhabitants to travel constantly. Workmen, factory hands, 
clerks, drummers, dealers and consumers must go from one part of the city to 
another according to the necessity of their business. Up to the present this 
busy hive has been utterly without any system of either rapid or economical 
transit. The company operates about six miles of railway in two lines, one 
running the length ot the city and the other running across the city. The sys- 
tem is double tracked and the two trolley wires are bonded together every 1,500 
feet. A feeder runs from the switchboard to the Rue des Traités, and feeds into 
the trolley near Calvary Square, where the two lines cross. The feeder has a 
figure-8 section and is split in the middle at the end, each half being soldered 
to one of the trolley wires. The drop in voltage to various parts of the line 
may be read at the stations by means of pilot wires. A return cable is laid from 
Calvary Square back to the station in a trench filled with asphaltum. This 
cable is in four strands, each strand being bonded to one of the four rails. 
On the bridge it was necessary to make special construction to secure good 
insulation. The Dicxinson system of trolley suspension is used at Elbeuf. The 
great adaptability and superiority of this system in tortuous streets and sharp 
turns often met with in small cities is well established. The rolling stock com- 
prises twelve motor cars and five trailer cars. Each car is equipped with two 
25 horse-power motors, and is divided into first and second class compartments 
by a movable partition. There are eighteen second-class seats and six first, and 
room for ten more on each platform, making a total capacity of forty-four pas- 
sengers. . 





General Tews. 


NEW INCORPORATIONS. 





THE PINE BLUFF ELECTRIC LIGHT & STREET RAILWAY COM- 
PANY, Prescott, Ariz., has been incorporated. 

THE LEXINGTON TELEPHONE COMPANY, Lexington, Tenn., has 
been formed with a capital stock of $200,000. The incorporators are J. E. 
Meleall, H. E. Gruper, E. J. Timberlake, C. G. Gathing and W. T. Watson. 

THE COLUMBIA TELEPHONE COMPANY, Columbia, Mo., has been 
incorporated, with a capital stock of $5000. The incorporators are James A. 
Hudson, Julia A. Hudson, Ethel A. Hudson, Macon; E. W. Stephens and 
A. W. McAllister, Columbia. 

THE SPRINGFIELD TELEPHONE COMPANY, Springfield, Ohio, has 
filed articles of incorporation with the Secretary of State at Columbus. The 
company is backed by I. Ward Frey, Robert C.: Gotwald, C. H. Pierce, E. C. 
Gwynn and Robert Mills. Capital stock, $50,000. 

THE COLUMBUS CITIZENS’ TELEPHONE COMPANY, Columbus, 
Ohio, has been incorporated with a capital stock of $500,000. The incor- 
porators are H. D. Critchfield, E. R. Sharp, J. B. Hanna, J. B. Hoge, F. A. 
Davis, W. A. Hardesty and H. A. Landman. 
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THE PENNSYLVANIA TELEGRAPH & TELEPHONE COMPANY, 
Beaver, Pa., has been formed by Stephen P. Stone, Daniel H. Stone and 
Charles H. Stone, of Beaver, and H. C. Patterson, H. H. Patterson and James 
P. Stone, of Beaver Falls, for the purpose of consolidating the independent 
lines operating in New Castle, Youngstown, Butler, Erie and down the Ohio 
River as far as Wheeling, including Hookstown, East Liverpool, Wellsville 
and Steubenville. 7 


THE INTERURBAN RAILWAY COMPANY has been incorporated at 
Westchester, Pa., for the purpose of building an electric road from Phila- 
delphia to Lancaster by way of Williston Inn, Westchester, Unionville 
and Quarryville to Lancaster. The officers of the company are as follows: 
President and general manager, Winslow Mason; vice-president, John A. 
Heaney; secretary, M. E. Gibson; treasurer, H. E. Hiles; chief engineer, 
W. T. Forsythe; and the directors are Thomas Bromley, H. W. Lambirth, 
S. M. Hess, J. Preston Thomas, Dr. G. Morris Philips, S. W. Smith, M. E. 
Gibson, C. T. Shields, William Garrett, A. F. Johnson, Charles O. Beaumont, 
M. S. Way, I. G. Le Fevre, W. Mason and W. M. Franklin. 


THE TELEGRAPH AND TELEPHONE. 





TIFFIN, OHIO.—The Home Telephone Company has completed its line to 
Berwick, McCutchenville and New Riegel and until January 1 will give free 
service to all of its patrons. 


WASHINGTON, D. C.—A bill has been introduced in the House having for 
its object the prohibition of the use of telegraph and telephone lines for the 
purpose of lottery and horse-race gambling. The bill was considered by the 
House Judiciary Committee on December 16. 


UTICA, N. Y.—The Central New York Telephone & Telegraph Company 
has purchased some property on Bleecker Street, in this city, on which it pro- 
poses to erect a steel-frame building six or seven stories high. The new struc- 
ture will be mostly occupied by the exchange and offices of the company. 


OMAHA, NEB.—The Iowa Telephone Company has had a large force of 
men at work on the new private telephone of the Cudahy Packing Company 
between Sioux City and Omaha, which is now in operation. General Manager 
Frazee said this new service would be of great advantage to the company. 


GREENVILLE, PA.—A deal has been consummated whereby the independ- 
ent telephone companies of Mercer, Lawrence, Butler, Erie, Crawford and 
Beaver Counties, in Pennsylvania, and in Turnbull County, in Ohio, are to be 
interconnected. The work of making the connections will be commenced at 
once, 


LAKEWOOD, N. J.—The Delaware & Atlantic Telephone Company has 
made application for a franchise through the borough of Point Pleasant. An 
ordinance has been introduced and a public hearing will be given upon it. It 
is said that the proposed line will run from Point Pleasant to Lakewood, Toms 
River, Mount Holly and Philadelphia. 


PEORIA, ILL.—The Central Union Telephone Company has decided upon 
and will put in force a new schedule of rates for telephone service in the city 
of Peoria. The new schedule provides for a reduction of from 10 to 33 1-3 per 
cent. For distances of one mile or less a reduction of 10 per cent. is made, 
and the reduction continues until for two miles or more the reduction is 33 1-3 
per cent. 


SAN FRANCISCO, CAL.—Prof. Albert Vandernaillen, who has been mak- 
ing some experiments here with wireless telegraphy, claims to have achieved 
some extraordinary results. It is stated that messages were transmitted with 
accuracy, and the sharpness of the characters on the sounder are said to have 
been very good. At recent trials of the apparatus the sending and receiving 
instruments were placed at a distance of several hundred feet apart. 


COLUMBIA, MO.—The proprietors of telephone exchanges in Missouri met 
at Glasgow recently and organized the Missouri Independent Telephone Asso- 
ciation. About thirty exchanges were represented. A committee consisting of 
the chairman and secretary and Theo. Gray, of Macon; E. D. Graham, of Mex- 
ico, and D. F. Vincent, of Slater, was appointed to report a form of consti- 
tution and by-laws at the next meeting, to be held in St. Louis December 27. 


LAFAYETTE, IND.—The Bell Telephone Company has, it is reported, been 
endeavoring for some time to get the control of the Western Indiana and the 
Jasper County Telephone companies, which control a large number of ex- 
changes and many miles of toll lines. At a recent meeting the Bell proposition 
was considered and rejected, and a twenty-five year contract was entered into 
with the Lafayette Independent Telephone Company and the new long-distance 
telephone company of Indianapolis. 


URBANA, OHIO.—The Urbana Telephone Company held its first annual 
meeting and elected a board of directors and permanent officers. The fol- 
lowing gentlemen were elected members of the board of directors: James B. 
Johnson, J. I. Blose, C. H. Marvin, J. C. Powers, D. B. McDonald, J. H. E. 
Dimond, Edwin M. S. Houston, Ed. L. Barber and James Brailey, Jr. The 
board then organized by electing the following officers: James B. Johnson, 
president; J. H. E. Dimond, vice-president; C. H. Marvin, secretary; John C. 
Powers, treasurer. It was decided to continue the line to Westville as far as 
St. Paris, and a number of other improvements were considered. The report 
of the secretary showed that the company had 257 subscribers, with prospect of 
300 by the first of the year. 


BOSTON, MASS.—It is stated that the Western Electric Telephone Com- 
pany has purchased the charter of the Standard Telephone Company in Mis- 
souri, and is building a system of toll lines in that section of the country in 
opposition to the Bell company. Ex-Governor Thomas F. Crittenden is presi- 
dent of the new Standard Telephone Company, and Charles Webster is vice- 
president and general manager. The company’s capital is $300,000, which is is- 
sued as the lines are built. Up to the present time it is stated that 980 miles of 
lines have been completed and material for 80 additional miles is on the ground. 
The new company has started to build a trunk line from Kansas City to St. 
Louis, connecting independent exchanges in those cities. The construction is 
similar to that in the Northwest, namely, 35-foot poles in cities, 25-foot poles in 
the country, and twenty-five to thirty poles to the mile. Nos. 9 and 10 wire are 
used for the lines. 
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COLUMBUS, OHIO.—The Co-operative Telephone Company, of this city, 
has elected officers and subscribed the necessary 10 per cent. of the stock, and 
has completed all preliminaries to the active work of putting in the new plant as 
soon as the City Council and Board of Public Works gives permission to use 
the streets. The following directors of the company were elected: Captain 
Alfred E. Lee, George Riddle, George D. Jones, O. B. Summers, O. H. S. 
Eberly, M. L. Boyd, W. B. Childers, Charles F. Galloway, Moses B. Earn- 
hart, W. M. Payne, Justus Herrick, Charles W. Grau, J. B. Shook, J. F. Fer- 
gus and G. D. Owens. After the election of the board of directors the directors 
held a meeting and elected the following officers: Geo. D. Jones, president; 
Alfred E. Lee, vice-president; Frank H. Howe, secretary; Charles A. Spenney, 
treasurer. 

THE PACIFIC CABLE PROJECT.—A bill was introduced in the national 
House of Representatives on December 20 to secure the construction and laying 
of a cable between the United States, Hawaii, the Philippines, Japan and China. 
It appropriates a sufficient sum to provide a cable that will carry at least fifteen 
words a minute, and when the cable is completed it shall be turned over to the 
Post Office Department and operated as a part of the postal service. Private 
messages may be transmitted at a rate to be fixed by the Postmaster-General, 
not exceeding one dollar a word, press messages to be carried at half rates. All 
receipts of the cable service in excess of the cost of operation shall be deposited 
in the treasury. Representative Corliss, of Michigan,-who introduced the bill, 
has called the attention of the Secretary of State to the fact that the Scrymser 
concession for a Pacific cable will become binding, and give the Pacific Cable 
Company exclusive rights to land cables on Hawaiian soil for twenty years, 
unless the department interferes before January 2 next. Bills are now pending 
in both houses of Congress granting aid to the Pacific Cable Company, which 
now owns the Scrymser concession. 


ELEcTRIC LIGHT AND POWER. 


MONCTON, N. B.—Extensive changes will probably be made in the electric 
light plant of this town. 

MITCHELL, ONT.—The ratepayers have defeated the by-law to raise $5000 
by debentures for the purpose of improving the electric light plant. 


BINGHAMTON, N. Y.—The Binghamton General Electric Company has 
declared a semi-annual dividend of 2 per cent., payable on January 2 next. 

ACTON, ONT.—The ratepayers have sanctioned the by-law to provide $6000 
for the purchase of an electric light plant. Arrangements will be made imme- 
diately for the installation of the plant. 

MUNCIE, IND.—The electric light plant power house, owned by the city, 
was damaged to the extent of $3000 by an explosion of natural gas on December 
16, and. Superintendent William Warner probably fatally injured. 

SHERBROOKE, QUE.—The North Hatley Electric Light Company has 
purchased the water power on the Magog River, which it will utilize in driv- 
ing electric generators for the purpose of supplying light and power to this 
city. 

HALIFAX, N. S.—The city electrician and engineer have been instructed 
to prepare plans and invite tenders for a city electric light plant. This action 
is the result of a report of a special committee which investigated the subject 
of municipal lighting. 

DAYTON, OHIO.—The contract with the Dayton Electric Light Company, 
under which the city is paying $100 per year for each street light, expires om 
November 24, 1899. The Independent Light, Heat & Power Company has beer 
organized for the purpose of building and operating an electric light plant in 
the city, and desires to secure a franchise so that it may be in position to bid 
for the city lighting when the present contract expires. 

CANANDAIGUA, N. Y.—On October 7 last Mr. M. D. Munger applied 
to the Board of Trustees of Canandaigua for an electric lighting franchise. 
After careful consideration of the subject the trustees declined to grant the 
petition on the ground that the present campany, the Canandaigua Elec- 
tric Light & Railroad Company, was giving good service, and that it was 
not for the best interests of Canandaigua to give another franchise. 

BRIDGEPORT, CONN.—The Housatonic Power Company has given notice 
that it will petition the General Assembly for an amendment to its charter giv- 
ing it the right to build a dam across the Housatonic River between the towns 
of Bridgewater and Brookfield, at or near the village of Southville, and the 
right to conduct electricity from New Haven County to points within Hartford 
County. It is the intention of the company to obtain power from the water- 
fall to be created by the construction of one or more dams for the purpose of 
generatirg electricity. 








THE ELECTRIC RAILWAY. 


CINCINNATI, OHIO.—A stock company was organized here, with a capital 
of $500,000, to build an electric road from Cincinnati to Lebanon, a distance of 
25 miles. 

EASTON, PA.—The Easton, Palmer & Bethlehem Electric Railway Company 
will carry mail between Easton and Bethlehem and the intervening towns along 
its road. There will be two dispatches each way daily except Sunday. 

PERKASIE, PA.—The Borough Council of Perkasie has passed an ordinance 
giving the right-of-way in the town to the Inland Traction Company, which 
proposes to construct a trolley line from Perkasie to Lansdale. The company 
must give a bond of $10,000 to complete the line within a year. 

CINCINNATI, OHIO.—The Cincinnati Street Railway Company is prepar- 
ing to adopt improvements in the operation of the Cincinnati street cars. Su- 
perintendent John Harris is making a tour of Eastern cities, including New 
York, Boston, and Philadelphia, for the purpose of noting any improvements 
which will be an advantage to the public here. 

TORRINGTON, CONN.—The Torrington & Hartford Tramway Company 
gives notice that it will apply to the General Assembly for a petition to extend 
its line southward from the east branch in Torrington to East Litch- 





Se 





amencatenptene at 


field and westward from there to Bantam Lake. The company also intends to 
build a line from the Centre Bridge, in Torrington, to run along the Litchfield 
road, intersecting with the first named line at a convenient point. 

NEW YORK, N. Y.—President Johnson, of the Nassau Electric Rail- 
road Company, of Brooklyn, has given orders for the withdrawal from service 
of the so-called “coffin cars” on that line, to which so much objection has been 
recently raised by the traveling public. The name “coffin’’ was applied to the 
combination cars introduced on the Nassau lines. .These cars have side doors, 
and while they were not objectionable in warm weather, they were decidedly 
so in cold weather. 

HARTFORD, CONN.—A petition to the General Assembly has been filed 
praying for a charter for an electric street railway to run between Somers and 
Enfield and to be called the Enfield & Somers Electric Railway Company. The 
company also desires to supply electricity and electric light in the town of 
Somers and the villages of Hazardville and Scitico. The petition also asks that 
any other corporation may be permitted to subscribe to the stock of the road, 
and that the towns of Enfield and Somers may be allowed to subscribe to the 
stock to an amount not to exceed $15,000 in each case. The petition is signed 
by George E. Keeney, James W. Wood, R. Keeney, L. Keeney, A. E. Brain- 
ard and James A. Thompson. 

POTTSVILLE, PA.—Work will be commenced shortly on a trolley line be- 
tween Phoenixville and Spring City, which eventually is expected to ,be contin- 
ued to Limerick Square, and then to Pottstown. The part between Phcenix- 
ville and Spring City, a distance of six miles, will probably be put in operation 
by May next. The right-of-way has been secured almost the entire distance, 
and application will be made to the Councils of Spring City and Royersford 
next month for street rghts. John J. Ridgway, of Philadelphia, is president 
of the Montgomery & Chester Electric Railway Company, which will build the 
road. A charter for this road has been granted in Westchester. Mr. George 
F. P. Wanger is one of the promoters of the enterprise. 


NIAGARA FALLS, N. Y.—It has been definitely decided to carry forward 
the winter carnival scheme and erect an ice palace in this city. The three trol- 
ley lines centering here and the line on the Canadian side of the river have of- 
fered very liberal encouragement to the project. The Gorge road offers to give 
$100 toward, defraying the expenses and also 5 per cent. of the gross receipts 
during the existence of the palace. The Niagara Falls & Suspension Bridge 
Street Railroad Company will subscribe $100 and give 10 per cent. of the local 
business realized during the same period. The Niagara Falls Park & River 
Railway offers 5 per cent. of its gross receipts, and the Buffalo & Niagara Falls 
Railway offers to sell coupon tickets with an admission to the palace at the reg- 
ular railroad fare. 

AKRON, OHIO.—The new company which is to take over the property and 
business of the Akron Street Railway & Illuminating Company will be capital- 
ized at $2,000,000, and it is stated that it will at once begin making permanent 
improvements. Practically the entire system will be rebuilt, and new cars and 
equipments will be ordered at once. The property of the old company has been 
appraised at $932,000. The present outstanding bonded indebtedness amounts 
to $1,200,000. One-half of this amount, or 6000 bonds, will, it is stated, be wiped 
out, and nothing will be paid on these. The present bondholders will be given 
5 per cent. stock to the amount of $600,000 in place of the amount of bonds now 
held. It is reported that in addition to this bonds to the amount of $300,000 
will be issued to provide for improvements. 





OBITUARY NOTES. 


MR. RONALD TREVOR McDONALD, president of the Fort Wayne Elec- 
tric Corporation, Fort Wayne, Ind., and one of the most widely-known men in 
the electrical manufacturing business, died suddenly of pneumonia in Dallas, 
Tex., on the morning of December 24. 
Mr. McDonald was born in Alle- 
gheny City, Pa., on June 24, 1849. He 
was of Scotch descent, but of Ameri- 
can parentage. During the civil war he 
was a drummer boy, and after his mili- 
tary service he returned to Fort Wayne, 
and entered business as a clerk in. a dry 
goods store, afterwards becoming a part- 
ner in the firm of Evans & McDonald, 
wholesale dry goods merchants. In 1881 
he, with other gentlemen, incorporated 
the Jenney Electric Light Company for 
the manufacture of electric lighting ap- 
paratus in Fort Wayne under the Lang- 
ley patents. He was general manager 
and leading spirit of this concern. The 
Jenney patents were bought in the 
spring of 1882, and on October 2 of the 
same year the manufacture of lighting 
apparatus was begun on a_ small scale. 
Nothing but the enthusiasm, confidence 
and tenacity of purpose of Mr. Mc- 
Donald carried the infant industry 
through its fight for existence in the 
early days of its history. Larger quarters 
the business expanded under his guidance. Mr. 
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were soon necessary, and 


McDonald arrived in Fort Wayne from New York about two weeks ago, 
where, while attending to business, he was suddenly taken ill. It proved to 
be a slight attack, however, and he returned to his home in Fort Wayne, 
where he remained a few days before going South to attend to some business 
matters. It is stated that he remarked to one of his friends before leaving 


for the South that he never felt so averse to going anywhere as he did to 
Dallas at that time. On Wednesday, December 21, the news of his serious ill- 
ness was received in Fort Wayne, and on the next morning Mrs. McDonald, 
in company with Dr, W. H. Myers, the family physician, left for Dallas. Be- 
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tween that time and until his death encouraging news was received as to the 
condition of the patient. The news of his death was therefore a profound 
shock to his friends. The remains were buried in Fort Wayne on December 
27. ’ 

Mr. McDonald was happily situated in his domestic relations. He was mar- 
ried in 1876 to Miss Lillie Morse, of Angola, Ind. The deceased was a very 
genial, ho8pitable man, and although his varied business interests occupied 
the greater part of his time what little opportunity he had for social inter- 
course he loved to spend in the company of his friends. He was a member 
of prominent clubs in New York, Chicago, New Orleans and Fort Wayne, and 
was a Freemason of high degree. Among the electrical interests with which 
Mr. McDonald was connected, besides the Fort Wayne Electrical Corpora- 
tion, may be mentioned the Fort Wayne Consolidated Electric Railway Com- 
pany; the electric railway and lighting company, of Ironten, Ohio; the 
electric light company at Dallas, where he met his death; an electric railway 
at Houston, Tex.; the Broad Ripple & Indianapolis Electric Railway; elec- 
tric railways at New Orleans, and many others throughout the country. Mr. 
McDonald’s fidelity to his friends was one of the principal traits of his char- 
acter. He was a manly opponent, intense, aggressive and progressive, and 
necessarily these meet with opposition. He expected it, however, and he had 
no fear; he was never deterred from doing his duty as he saw it. Tue Evec- 
TRICAL WoRLp is informed that from present indications Mr. McDonald’s death 
will have no effect whatever upon the affairs of the corporation of which he 
was the head. 

DR. WELLINGTON ADAMS, of St. Louis, Mo., who came into prominence 
in 1892 through his scheme to build a high-speed electric railroad between St. 
Louis and Chicago, died at his home in that city on December 19, of pneu- 
monia. Dr. Adams was born in Brooklyn, N. Y., in 1856, and was, conse- 
quently, forty-two years of age. 

MR, FREDERICK CULVER WHITMORE, of the railway engineering de- 
partment of the General Electric Company, died, at the early age of twenty-six 
years, of typhoid fever at his home in Hartford, Conn., on December 7. Mr. 
Whitmore began his career with the Thomson-Houston Company on the “‘stu- 
dents’ course” at the Lynn factory, from which he was advanced to the power 
and mining department, where he was engaged chiefly in design. In 1894 he 
was transferred to the Scranton, Pa., office of the General Electric Company, 
where he was general consulting engineer in power and mining work till 1898, 
at which time he returned to the home office in Schenectady. His work at 
Schenectady was wholly with the railway engineering department, in which at 
the time of his death he was filling with conspicuous success an important 
post in connection with the design of special railway apparatus. Mr. Whitmore 
was a man of uncommon gifts, and possessed unlimited energy and enthusi- 
asm in his work. He had, beside, a manly and straightforward character and 
numerous qualities of personal charm which won him friends and gained him 


universal esteem, 





PERSONAL NOTES. 


PROF. ALEXANDER GRAHAM BELL aarrived in San Francisco on 
December 26 in the steamer “China” from Japan and China. While in Japan 
Professor Bell received many attentions at the hands of the Japanese. 

MR. HIRAM PERCY MAXIM, mechanical and electrical engineer of the 
Pope Manufacturing Company, Hartford, Conn., was married on December 
21 to Miss Josephine Hamilton, daughter of the late Governor Hamilton. 
The ceremony took place at Hagerstown, Md. 


——— Seer i 

Trade and Industrial Hotes. 

THE GARRETT BUILDING, Chicago, is to have an electric plant de- 
signed on the Arnold system. The Ball Engine Company, of Erie, Pa., will 
furnish therefor one 250-hp and one 175-hp engine, 

THE HOUSE OF CORRECTION, Baltimore, Md., has recently started up 
a direct-connected plant which consists of generators of the Fort Wayne 
Electric Corporation direct-connected to two 60-hp engines built by the Ball 
Engine Company, of Erie, Pa. 

THE VICTOR TELEPHONE MANUFACTURING COMPANY, 166-174 
South Clinton Street, Chicago, has sold to the Chequamegon Telephone Com- 
pany, of Ashland, Wis., a full goo-number exchange, including everything in the 
way of telephone equipment. 


THE CENTRAL ELECTRIC COMPANY is receiving many flattering com- 
pliments from the trade on its new general catalogue. The catalogue contains 
a quantity of valuable data outside of the merchandise illustrated, and is worthy 


of careful examination and preservation. 


MR. JOHN S. NOWOTNY is now established at 313 West Second Street, 
Cincinnati, Ohio. In addition to furnishing the Nowotny semi-vacuum, long- 
burning inclosed arc lamp, of which he is the inventor, Mr. Nowotny car- 
ries standard makes of dynamos and motors for all purposes and other elec- 
trical specialties. 

MR. EDWARD P. THOMPSON, solicitor of patents, 81 and 83 Fulton 
Street, New York, has issued a pamphlet on the subject of obtaining pat- 
ents by mail. Mr.,Thompson has associated with him Mr. Alfred C. Cour- 
sen as associate legal counsel, and Prof. William A. Anthony as associate 
technical counsel. 

THE BALL ENGINE COMPANY, of Erie, Pa., has contracted to supply 
two tandem compound engines of 165 horse-power each for the Norfolk Navy 
Yard, at Portsmouth, Va. The engines will be direct-connected to two 60-kw 
General Electric Company generators, and the new equipment will go in the 
extension of the Navy Yard plant. 

RAW SILK WIPERS.—The American Silk Manufacturing Company, 311 
Walnut Street, Philadelphia, has published a leaflet containing endorsements 
from a variety of industrial concerns regarding the satisfaction given by the 
use of raw silk wipers on machinery. Among the testimonials is one of the 
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John Stephenson Company, Limited, in which it states that these silk wipers 
dhave been used by that concern for over three years, and they have been found 
to be satisfactory. 

MR. DUNCAN BOND, Denver agent for the Ball Engine Company, of 
Erie, Pa., has closed a contract with the Mountain Electric Company, in Den- 
‘ver, covering the engines for the electrical plant of the new Arapahoe County 
Poor Farm buildings. ~The Mountain Electric Company, acting as district 
manager for the Westinghouse Electric & Manufacturing Company, has con- 
tracted with the County Commissioners to furnish the necessary electrical and 
steam equipment. The units will be direct-connected and of the latest types of 
the respective makers. 


THE LOMBARD WATERWHEEL GOVERNOR COMPANY, 61 Hamp- 
shire Street, Boston, Mass., reports that the demand for its governors is con- 
stantly on the increase. During last month orders were received for up- 
ward of twenty governors to regulate forty-one waterwheels, which will de- 
velop 15,750 horse-power. More than half of this machinery will be used in 
electric stations—principally in power transmission plants and electric rail- 
way stations—the balance being in textile and other manufacturing plants 
driven by water power. 


THE MASON TELEPHONE PAY STATION COMPANY, Ludington, 
Mich., has in preparation a new catalogue to be ready about February 1, which 
will give full information as to the styles of prepayment instruments manu- 
factured by this concern and details of their use. This catalogue will be very 
attractive, and anyone desiring a copy may forward an order to the office of 
the company at Ludington, and as soon as the catalogue is ready for distribu- 
tion a copy will be sent. The Mason Company manufactures portable, sound- 
proof booths and various styles of pay-station signs as well as automatic pre- 
payment instruments, 


THE WATSON-STILLMAN COMPANY, 204-210 East Forty-third Street, 
New York, has issued’ an illustrated index which is intended to show the large 
variety of tools manufactured by that concern. Each illustration represents 
from one to about twenty sizes of tools, a full and complete description of 
which is kept by the company in the form of loose sheets for distribution as 
required. The catalogue includes machinery and tools for a great many lines 
of business. This index, which is also known as Catalogue No. 51, will no 
doubt be found very convenient to those interested. The company expects soon 
to issue Catalogue No. 52, which will be devoted to street railway appliances. 
It intends to issue these special or group catalogues at frequent intervals, a 
dozen different ones being laid out at the present time for future issue. 


IRONCLAD DYNAMOS AND MOTORS, generating sets, etc., constitute 
the subject of Bulletin No. 127 just issued by the C & C Electric Company, 
of New York. Perspective views and dimensional diagrams of the various ma- 
chines of the enclosed type are given, together with a brief description of their 
construction. The electric hoist with open-type ironclad motor, the electric 
drill cutter equipped with special type C & C ironclad motor, and generating 
sets with open-type, ironclad dynamo and Forbes engines are also illustrated 
and briefly described. A direct-connected generating set with closed-type, iron- 
clad dynamo and Case engine is shown. The improved C & C reaction brush- 
holder, C & C automatic starting box and C & C field regulator are also 
illustrated. i 


THE NEW NO. 44 TRANSMITTER of the Eureka Electric Company, 157 
South Canal Street, Chicago, IIl., is claimed to be unequalled for volume of 
tone and clearness of articulation. It is also attractive in design and sym- 
metry, and it is of the best construction in every particular. The diaphragm 
is of metal, no other substances being employed in its construction other than 
carbon and metals. It is of the solid-back type, full nickeled, and is built to 
be mounted either upon the magnetic box or on long-distance arms. It is 
claimed that packing with this instrument is impossible, and the company 
guarantees each transmitter for an indefinite period. This instrument, in con- 
nection with the Eureka company’s new double-pole receiver, makes a set that 
is adapted to any long-distance work that may be required of it. Further par- 
ticulars regarding the apparatus may be obtained by addressing the company. 


THE CHICAGO PUBLIC LIBRARY BUILDING LIGHTING PLANT. 
—In the last issue of THe ExLectricat Wortp was described and illustrated 





THE ELECTRICAL WORLD. 735 


the lighting and power plant of the Chicago Public Library Building, Chicago, 
Ill. In this connection the Warren Electric & Specialty Company, Warren, 
Ohio, calls attention to the fact that the 13,000 incandescent lamps used in this 
building are of that company’s make. The company furnished the lamps for the 
library last year and again, after careful tests, secured the contract for this 
year’s supply. This library is said to be one of the most technical customers 
in the country, and the lamps supplied to it must be exact as to efficiency, 
maintenance of candle-power and must not vary more than 2 watts in a 16-cp 
lamp. Naturally the Warren Electric & Specialty Company feels that its prod- 
uct has received high endorsement in having been selected for use in this 
building. 

THE ELECTROSE MANUFACTURING COMPANY, No. 127 North 
Tenth Street, Brooklyn Borough, New York City, reports the largest business 
in the history of the concern, and a constantly growing demand for its prod- 
ucts in every branch of the electrical trade. Electrose, which is recognized as 
one of the best substitutes for hard rubber, has become a standard article in 
the electrical trade,.especially among telephone manufacturers, for receiver 
cases, mouthpieces, etc. Mr. Louis Steinberger, the president of the company, 
who is also the inventor of electrose, has developed this material to its present 
high standard, and is still at work improving its qualities. Electrose is not 
only an insulating substance but it also has many of the other qualities of 
hard rubber. It is said to possess other qualities not found in the latter. The 
best evidence of the Electrose Company’s success is the fact that it counts 
among its best patrons many of the leading electrical manufacturers through- 
out the United States and abroad. 


SOME LARGE TRANSFORMERS.—The Wagner Electric Manufacturing 
Company, St. Louis, Mo., has secured through its manager of sales, Mr. E. H. 
Abadie, what is said to be the largest transformer order ever placed in this 
country. The contract was given by the Union Carbide Company for seven trans- 
formers of 2000-hp output capacity each and two of 500 horse-power each, com- 
plete with switchboards, for their operation. These transformers are to go into the 
Carbide company’s works at Niagara Falls, N. Y., and are to be of the oil-type, 
with water coils for lowering the temperature of the oil. The contract was 
closed on definite specifications as to iron and copper losses, full load, three- 
quarters, one-half, one-quarter and one-tenth load efficiency, guaranteed as to 
temperature rise and also as to insulation test, and guarantees made as to 50 
per cent. overload in current. As the electrical apparatus installed by the 
Union Carbide Company is subject to the approval of the Niagara Falls Power 
Company, and since Mr. L. B. Stillwell, the managing director of the latter 
company, has approved of the specifications agreed upon, this contract, it is 
claimed by the Wagner company, places it on record as the builder of the 
largest power-transmission transformers in the world. These tranformers, to- 
gether with the 40,000-volt, high-tension transformers now operating at Provo, 
Utah, and Telluride, Col., the Wagner company claims, gives it a leading posi- 
tion among builders of large single-unit transformers for extremely high volt- 
ages. The company states that it is getting some very large orders for high- 
potential transmission transformers where the units range from 100 to 500 horse- 
power and the voltage as high as 40,000 volts, 
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Business WMotice. 

TO THE LAND OF SUNSHINE.—Take the Sunshine Route from Chicago 
to Los Angeles, San Francisco and other points in California, and escape the 
rigors of winter in the East and North. Pullman tourist cars for first and sec- 
ond-class passengers leave Chicago every Saturday at 2 o’clock Pp. mM. via the 
Chicago, Milwaukee & St. Paul Railway to Kansas City, thence to California 
via the Atchison, Topeka & Santa Fé Railway—a real sunshine route. This is 
the earliest afternoon train leaving Chicago for the West after arrival of morn- 
ing trains from the East, thus avoiding tedious delay. The Sunshine Route is 
essentially the best and most patronized through car line for men, women and 
children. Every attention paid to the needs of passengers en route. Send for 
a Sunshine Route timetable folder. It costs nothing. Address William Kelly, 
Jr., General Eastern Passenger Agent, 381 Broadway, N. Y. 
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UNITED STATES PATENTS, ISSUED DECEMBER 20, 1808. 
[In charge of Wm. A. Rosenbaum, 177 Times Building, New York.] 


616,079. ELECTRICAL BURGLAR-ALARM. C. Coleman, of Chicago, IIl. 
App. filed June 29, 1896. In an electrical burglar-alarm system the combi- 
nation, with a closed controlling circuit, of a plurality of interrupted cir- 
cuits laid in reverse directions and charged with electricity at the same po- 
tential as is the controlling circuit, all of said circuits being insulated from 
each other and braided together. 

616,082. THERMOSTATIC AUXILIARY FIRE-ALARM SYSTEM. A. H. 
Cross, of New York, N. Y. App. filed June 1, 1898. In an auxiliary fire- 
alarm system the combination with a street box of a normally closed auxil- 
iary circuit, including a section of fusible wire extending throughout a 
building, and a compound of thermostatic wire arranged parallel to said 
fusible wire and normally disconnected from the auxiliary circuit, substan- 
tially as described. 

616,144. PERMUTATION LOCK FOR BOXES. H. Hinterholzner, of New 

York, N. Y. App. filed Jan. 10, 1898. A locking device for locking a shift- 

able lid upon a box, comprising a base, integral with the box, a pivot turn- 

ably secured in the base, a slot and a circular recess at the end of the slot 

provided in the lid; a soft iron tumbler fitted into the circular recess, a 








block turnably mounted upon the pivot and provided with a bore corre- 
sponding in size and position relatively to the pivot with the circular re- 
cess in the lid; a disc or cover secured to the pivot, and a magnet affixed 
to the disc in corresponding position with the bore in block. 


616,11. ELECTRIC SWITCH. W. J. Kelley, of Boston, Mass. App. filed 
May 1, 1897. In an electric switch, the combination of the following instru- 
mentalities, viz., a rotatable shaft, a plurality of commutators loose thereon, 
means to rotate said commutators on said shaft, and means to connect the 
said commutators to said shaft to rotate therewith, substantially as de- 
scribed. 

616,111. ARC-LIGHT REGULATOR. W. J. Kelley, of Boston, Mass. App. 
filed Jan. 29, 1896. In a regulator for automatic are lights, the combina- 
tion with a variable resistance composed of a series of resistances, increas- 
ing and diminishing irregularly, as described, to enable the arc lamp to be 
regulated without interfering with its functions, and a circuit controller co- 
operating with the said variable resistances, substantially as described. 

616,136. AUXILIARY FIRE-ALARM TELEGRAPH APPARATUS. B. Oeh- 

men, of New York, N. Y. App. filed Jan. 14, 1898. An improved double mag- 

net, comprising two parallel coils, an armature co-operating ,with the poles 
of said coils at one end and being attracted so as to actually engage said 
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poles to close the magnetic field, and a second armature co-operating with 
the poles of the magnets at the other end. i 

616,148. MAGNETIC SWITCH. C. E. Scribner, ot Chicago, Ill. App. filed 
April 23, 1897. The combination of a permanent magnet, an armature there- 
for, switch contacts controlled by the armature, a pole-piece of soft iron for 
said magnet presented to the armature, said pole-piéce being removable and 
associated with a movable appliance, substantially as described. 

616,190. ELECTRIC OPERATING OF ELEVATORS BY THREE-BUT- 
TON PUSH SYSTEMS. J. D. Ihider, of Yonkers, N. Y. App. filed Dec. 
16, 1897. In a system for the electrical operation of elevators, the combina- 
tion with a motor and a reversing switch controlling the motor of a circuit 
including two sets of push-buttons, circuit-maintaining~ magnets, and non- 
interfering magnets controlling said circuit, substantially as described. 

616,232. RAIL-BOND. W. E. Harrington, of Camden, N. J. App. filed April 
9, 1898. In combination with abutting ends of railway rails a bonding mem- 
ber with smooth contacting surface adapted to contact therewith, and set- 
screws adapted to act upon said bonding member to maintain pressure be- 
tween it and the rails, substantially as described. 

616,265. FIELD MAGNET FOR ELECTRIC MACHINES. S. H. Short, of 
Cleveland, Ohio. App. filed July 28, 1898. A field magnet for electric ma- 
chines having grooves formed in the pole-surfaces thereof, in combination 
with a grid arranged to be received in said grooves, substantially as de- 
scribed. 

616,276. ILLUMINANT FOR INCANDESCENT ELECTRIC LAMPS 
AND PROCESS OF MAKING. O. W. Thowless, of Newark, N. J. App. 
filed Jan. 31, 1896. An illuminant for incandescent electric lamps, consisting 
of a carbon filament and a surrounding sheath or covering of oxide or 
other compound of thorium. 

616,301. PNEUMATIC MOTOR FOR ELECTRIC APPLIANCES FOR 
CARS. C. A. Evans, of Upland, Pa. App. filed July 13, 1897. A car hav- 





No. 616,190. —ELECTRIC OPERATION OF ELEVATORS BY THREE-BUTTON 
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ing depending hangers, a shaft mounted thereon, a wind wheel connected 
with said shaft, a casing surrounding said wheel, a damper on said casing, 
a clutch on the said shaft, means within the car for operating said clutch 
and adjusting said damper, and a dynamo having its shaft operated by that 
of the wind-wheel. 

616,339 AMMETER FOR ALTERNATING ELECTRIC CURRENTS. 
W. A. Layman, of St. Louis, Mo. App. filed April 4, 1898. In an alternat- 
ing or pulsating current ammeter, a suitable, fixed element, a suitable, mov- 
able element, a primary circuit for one of said elements, a secondary circuit 
for the other of said elements, and a transformer for supplying current to 
said secondary circuit at a substantial constant potential. 

616,343. ELECTRIC GENERATOR FOR CYCLES OR OTHER VE- 
HICLES. J. Moores and H. O. Farrell, of Manchester, England. App. 
filed May 24, 1808. An electric generator (to be applied to a cycle or other 
vehicle driven by one of the wheels thereof) mounted on a suitable stirrup 
in which the said generator can rock, the said stirrup being adjustable in 
a bracket fixed to the vehicle, substantially as described. 

616,396. COMBINED BEARING AND POWER-TRANSMITTING DE- 
VICE. C, QO. C. Billberg, of Lewisberg, and P. A. N. Winand, of Phila- 
delphia, Pa. App. filed Nov. 23, 1897. The combination in an electric mo- 
tor of an armature and its shaft, a rotating, drum-like field magnet geared 
to said shaft, current collector rings mounted on the interior of said drum, 
and contact shoes or brushes bearing upon said rings. 
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616,403. SYSTEM OF ELECTRIC TRACTION. M. Cattori, of Rome, Italy. 
App. filed Dec. 24, 1897. An electric railway provided with two substantially 
parallel sectional conductors, arranged in two circuits, an independent gen- 
erator included in each circuit, terminal switches whereby one pole of each 
generator may be connected with the corresponding terminal of either con- 
ductor of the same circuit, and junction switches whereby the other pole 
of each generator may be connected with the other end of-either conductor 


of the same circuit. 
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616,4055 AUTOMATIC MAGNETIC CIRCUIT BREAKER. C. M. Clark, of 
New York, N. Y. App. filed May 27, 1898. A circuit breaker, comprising 
a rotary disc of insulating material, a contact block seated in said disc and 
extended through the same; fixed brushes normally engaging said block, 
one at each side of the disc, the said brushes being in an electric circuit; a 
solenoid in the circuit, a pivoted latch having connection with the solenoid 
core and normally engaging with a part on the disc, to hold said disc; a 
spring for moving the disc when released by the latch, and a blow-out in the 
form of a plate, having an opening through which the disc may move, the 
said plate being secured near the brushes. 


616,417. INDICATOR. F. Hackmann, of Milwaukee, Wis. App. filed Nov. 
, 1897. In an indicator the combination of a printing wheel, a shaft on 
which said wheel is mounted, a spring connected at one end to said shaft 
and having its opposite end connected to the wheel, and a contact pin ex- 
tending laterally from a recess of the printing wheel, and adapted, when 
the wheel is turned in a direction to wind the spring, to be pressed in- 
wardly into the recess in order to clear a fixed point or stop of a frame- 


work. 

616,165. CARBON FOR ELECTRIC WELDING. G. W. de Tunzelmann, of 
London, England. App. filed Feb. 25, 1898. An electrode for electric weld- 
ing, brazing and the like purposes, composed of carbon and metallic oxides, 
combined together by admixture, substantially as described. 

616,174. ELECTRIC VOTING MACHINE. F. S. Wood, of Boston, Mass. 
App. filed Jan. 16, 1897. In an electric voting machine, the combination in 
series of a plurality of first circuits adapted to transmit volting impulses 
whereby said circuits are made interdependent, one circuit of said series 
having its switching device adapted to open all the circuits when operated, 
while the other circuits have an auxiliary device oepennns therewith and 
producing the same result. 

616,18. MICROPHONE CONTAINING GRANULAR CARBON FOR RE- 
TAINING MATERIAL IN POSITION. L. M. Ericsson, of Stockholm, 
Sweden. App. filed April 6, 1898. In combination, a microphone, a disc, a 
ring of elastic material surrounding the same and projecting beyond the 
face thereof, a diaphragm opposite the disc, carbon granules in the space 
bounded by the elastic ring, the disc and the diaphragm, and the spring for 
pressing the elastic ring toward the diaphragm, substantially as described. 
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616,436. ELECTRIC WELDING. H. F. A. Kleinschmidt, of Johnstown, Pa. 
App. filed Feb. 7, 1898. The method of electrically welding bars to the sides 
of rails, which consists in passing the heating current transversely through 
the bars and rail, forming the weld by laterally compressing! the bars 
against the rail, and retaining said bars continuously under compression 
and in contact with cold conducting surfaces until they have cooled suffi- 
ciently to have lost substantially all appearance of glow. 
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& BOREMIAN TESTIMONIAL. 


ProcTor’s THEATRE, 
New York, October 12, 1897. 
Sran_ey & PATTERSON, New York Cit N.Y 

GENTLEMEN—I find that the Bee Cotortnc ENAMEL and FrostinG which you furnish for the 
lamps we use in our Living Picture Exhibition and other stage lighting gives excellent satisfaction. Ithas 
ie erior to genuine colored glass lamps, giving much better light. I havein the past ten years tried 

kinds of coloring enamel, but the Bohemian is the best and the finish is as smooth as natural glass. 

Yourstruly, G. W. WHITTAKER, Electrician, Proctor's Theatre. 
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GRIMSHAW WHITE Core WIREsS. 


RAVEN WHITE CORE WIRES. RAVEN BLACK CORE WIRES. COMPETITION LINE WIRES. 
GRIMSHAW and COMPETITION TAPES and SPLICING COMPOUNDS. 
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Meee | Patent Telephone Cables 


With Paper and Air Space Insulation, Capacity below 0,065 Mlerofarad per Mile. 


IRON, STEEL, COPPER, BRONZE WIRE AND ROPES. 


Agents:;{ J: H. BUNNELL & CO, 76 Cortlandt Street, NEW YORK. 
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The StandardOpen Circuit Batteries ful light on a smail space. MANUFACTURED BY = 76 BeokmanSt., 
f th W id. Lined with silver-plated mir- ” NEW YOR & 
0 e wor ror-plate glass Increases the = Ruhmkorff ls i: 
SEND FOR CIRCULAR AND PRICES, light — twelve to fifteen American = /nduction 
times. Most valuable in 
show windows and over ma- 1 = Coils 
THE LECLANCHE BATTERY CO. chines, work benches, type Ref ector & Lighting Company 5 Belephone 
11 to 117 East 131ist Street cases, etc , etc. ‘oils. 
1 7 ’ Chic > Ills. = Experimental 


NEW YORE. (4) fs Work, Small Machinery, Binding | Poste. 


ean re rr ene nS a eS LT 
Coe eee eee nt 2 ao Anema ddan bbohddhObhahididdiddhihd.dd Oh dee ie keke en tee ee tbowatesuosennseesseabamenrewseeeeene 





Large stock. Prompt shipments. All 
voltages and efficiencies. Quality un- 
surpassed and guaranteed. 


Write for prices on New and Renewed Lamps. 


LYNN INCANDESCENT LAMP CO. 


LYNN, MASS. 








BRANCH OFFICES: 






The cut shows the adaptability 












BOSTON, 620 Atlantic Avenue, 
- Henry M. Nay, Agent. 
NEW Y oa 203 Havemeyer Building, 
H. Mustard, Agent. 
ruitaiee PHIA, 1000 Betz Building, 

John Mustard, Agent. 
CLEVELAND, B. M. Barr, Agent. 
CHICAGO, 1323 ee Building, 

J. H. Gates & Co., Agents. 
ATLANTA, GA., C. B. Bolton, Agent. 
DALLAS, TEX., J. L. Sales, Agent. 

SAN FRANCISCO, 409 Market Street, 

California Electrical Works, Agents, 
PORTLAND, ORE., E. Darrow, Agent, 
CENTRAL AND WESTERN STATES, 

Central Electric Co., Chicago Agent. 
TORONTO, CAN., W. A. Johnson, Agent. 
YOKOHAMA, fAP As, 

Bagnall & Hilles, Agents. 
LONDON, ENGLAND, 

Laing, Wharton & Down, Agents, (3) 


of our instruments to switch- 








board work. As much as pos- 












sible back of the board, perfect 










illumination, accuracy, sensitive- 











ness, dead beat permanent. 













Engineers are specifying them. 
















WAGNER ELECTRIC MANUFACTURING CO., 


| 
a General Offices and Factory: ST. LOUIS, U.S. A. 
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ILLUMINATED DIAL 


ROUND PATTERN, AND PORTABLE 


METERS, 


FOR DIRECT AND ALTERNATE CURRENT. 





Cat. T, Electrical Testing Instruments. 
“ I-70, Instruments for Students. 


OP AU" Ci ees a / OUR “1-90, Elec. Insts. for Lt. and Pr. Stations 

pe "G OLTMETER = ELECTRICAL tt oo 

CATALOGUES «= Sata" 
ARE Seer 


QUEEN & CO., Inc., 


ELECTRICAL AND SCIENTIFIC INSTRUMENT WORKS, 
NEW YORK OFFICE, 59 FIFTH AVENUE. 1010 Chestnut St., Philadelphia, U. S. A. 


m=" PIAON Prevenis Slipping. 
= 
ON ELECTRICAL SUBJECTS: 4" ~"DX250 lndeouben Fewer 
Postage Prepaid, J BReCH DPreSSIT. 
on receipt of price. Address 
THE W. J. JOHNSTON CO,, 9 MURRAY STREET NEW YORK;[SAMPLE FREE| JOSEPH DIXON CRUCIBLE CO, 


ae ee a gy AUTOMATIC MOTOR STARTERS. 
AUTOMATIC MOTOR STARTER 
AUTOMATIC SPEED REGULATOR 
AUTOMATIC PUMP STA RTE 
& . NON-REVERSIBLE ELEVATOR STARTERS. 


THE CHICAGO RHEOSTAT CO., 1649-50 Marquette Bldg., CHICAGO. 


THE NOWOTNY 
ELECTRIC CO., 


210-212 Lawrence Street, CINCINNATI, 0. 



















ee Made especially for those who prefer 
= a SOLID DRESSING to 


the soft or paste dressing. 


Mt. Washington Glass Co. 


New Bedford, Mass., U. S. A. 

_eey Silvered epee? 7 in., 8 in. 9 in, 
1I2in. and 15 in 

McCreary Silvered Hal f Shades. 


Complete Line of Incandescent and Are Shades 
and Globes, 


Incandescent Bulbs and Glass Tube. 


MT. WASHINGTON GLASS CO., 
CONSOLIDATED WITH 






Mfrs. of Long Burning Enclosed Arc Lamps. 


Boston, Mass., James L. Russell, 195 Summer St. 
St. Paul, Minn., e Wilford Zahm, Manhattan Bldg. 
Louisville, Ky., D. Carter, 235 Fifth St. 

Atlanta, Ga., GC. Hi. Wade, 708 Gould Bldg. 
Chicago, Ill., Foster & Louis, 1000 Fisher Bldg. 


DO NOT FAIL TO GET OUR PRICES BEFORE BUYING. 


110 and 220 Volts. 








JUST ISSUED. 
CATALOGUE No. 10. 


A New Pocket Battery Gauge, to retail $3.50. 
Something New in Burglar Alarm Traps now ready. A lot of special- 
ties we are now making can be purchased at the right price. 
THE MESCO DRY BATTERY (better than ever). 


Prices to suit buyers who are using cheaper grades. 


Manhattan Electrical Supply Co. 


32 CORTLANDT STREET, NEW YORK, 





NET PRICE, $6.50. 





PAIRPOINT MFG. CO., New Bedford, Mass. 
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188 * 1899 : The W.E.Electric Heater 
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With January 
Ist, 1899, we 
close our tenth 


a 
ae 
nn 


(10) successful 

year in building 
transformers. 

Give us a trial 
©», and beconvinced 
- (that none are 
~~ better than the 


——-5-2 
ee 


TLL 


J 
= 


UDG 











PO ni, 


The LaKon Com pany, 
ELKHART, IND., U. S. A. 


i a antennae on eiin The Electric Heater is extremely valuable 
OOOOH 909050000000 0O00 0000000090505 0009O0O0O0O6 2]. 
jeueeueens in heating small offices, bath rooms, cold corners, 


SPECIAL WINDOW REFLECTORS} street railway waiting rooms and the summer villa. 
Manufactured by WESTERN REFLECTOR CO. The heater is perfectly clean, does not vitiate 


Maesrnt Sees 3] the air, and is portable. 


~ 


Is_ placéd in top of the§ 


window, reflecting a strong = Send for Special Bulletin 9 E. H. 


light down and inward, does 
not affect the eye of the ob-» 
server. Can be placed tos 


coticatengee’| Western Electric Company, 
up in lengths to suit. Write CHICAGO. NEW YORK. 
Western Reflector Co. = LONDON, ANTWERP, PARIS, 


for prices and catalogue. 
740 Grand Ave., 79 Coleman Street. 33 Rue Boudewyns. 45 Avenue de Breteull. 
Chicago, I1], 


STYLE NO, 360, 


PERRET R CRTC CCCP CCRT TTT 
LT AT TT 


Pari Ss A S 7 A Pe M = WHEN WRITING TO ADVERTISERS 


Lamp trimme kindly mention 
can trim 
Exposition |:™* 40Tomatr1¢ cantrim Ere ELECTRICAL WORLD 
p CUT-OUT. ell ERR RRRRRRRERE RRR R RRR RRR 
1900. ieecten A FIRST BOOK 
than with any on 
HE European Agent of Amer- ether mast ; 
ican manufacturing companies an, 
solicits corsepennene? ate a bers ELECTRICITY AND MAGNETISM 
in electrical or mechanical lines Pri 
desirous of exhibiting at Paris Ex- For Iron or Wood Poles. alates. For the use of Elementary Science and 


Simple Construction. 
Easy of Operation. 
Positive Action. 


ELECTRIC RAILWAY EQUIPMENT Co,, Manutacturers, 


431 and 433 East Front St., CINCINNATI, O. 
CHICAGO: W. R. Mason, 1202 Fisher Bidg. 


Rew Vnic ible Be rst td Cota Stet eon Seaton 


NEW ORLEANS: Stearns & Gray, 404 Carondelet Street. 9 Murray Street, New York. 
BECCC CRC ESTER CETTE PRC R RPK C PRC R PRCT 


MOC MCMC CMC Uoic oc cic ic cviaic WOOO MUM AAIAIAIAIAG Woe MAC MAOMOMCVAIC 9) 


THE RECOGNIZED AUTHORITY ON WIRING AND CONSTRUCTION. 


6 6 The Universally adopted NATIONAL ELECTRICAL CODE Explained and 
Illustrated in this year’s edition of the Hand-Book. 
tan a é d Adopted by the Fire Underwriters of the United States. 


It contains ee table, formula and rule necessary for all systems of outside and 
er with thirty illustrations of the newest and safest methods for 


Art, and Engineering Students 
and General Readers. 


By W. PERRIN MAYCOOK. 


133 Pages. 84 Illustrations Cuieth, 66c. 


osition or of finding a market in 
Rarens for their specialties. Has 
branches in principal European 
centres. 
Address, JOHN BURNS, 


15 Long Lane, London, E. C., or 
64 Rue de Saintonge, Paris. 


REFERENCES : 
Delaware Hard Fibre Co., Wilmington, Del. 
The General Incandescent Arc Light Co.,, 572 
First Avenue, New York. 


Address 








Cc 


AVVO OA UII 


inside wiring, toget 
the installation of Pole Lines, Dynamos, Motors, Switchboards, Transformers, etc., 


s e 4 9 

Wy I] n etc., as required by insurance inspectors, /¢ settles disputes and, if referred to during 
the process of the electrical construction, w7// prevent disputes and consequent ex- 

pense for alterations. 

2 Flexible Leather Cover (pocket size), $1.00. 
For ELECTRIC LIGHT and POWER. Sent postpaid, upon receipt of price, by 

9 Murray Street 
Cee ee ee THE W. J. JOHNSTON CO., 9 ™yrryeiree® 


, - ies lee : : This work is an authority on electric li d power wiring from the 
Electrical Inspector Fire Underwriters’ Tariff Association of New York. Fire Underwriters’ Routoeind aad in bone ertads up to dare 
9 © - 


OVER 16,000 COPIES IN USE. 
VO GV GOV CGV CGV OG BEV OEV BEV BG AGV OS /OGV AGS (OBVOG6 VOC VOGV OS OS VOB VOB VOEVOGY/OGV OG 
MAINS AAD ADAG ASOD IT TROT TODA ODACOOL COOOL AN 
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FRINK’S SECTIONAL GLASS 
CLUSTER REFLECTORS and 
REFLECTING SHADES __. 


IN METAL FRAMES, Lined with Silver- 
plated Corrugated, Mirror or Opal Glass, 


Te 
Y) }/ 7 ea iY ‘ 
NS > 
No. 2396. 
fon qualities to the. ordinary = 











are much stronger and are 


. f ht- 

Tele Patented op: Pidigie = 7 ia oon is but little more. They = 
phone are very largel Pasa for lighting stores, store win-§ 
860 December dows, banks, offices, schools, hospitals, depots, office & 

and public buildings general lly. 
ii i nt PRICE LISTS and = 
- 1897. Book of Light, esti ESTIMATES FREE.: 
No. 2505. (2) : 
l. P. FRINK 
551 Peari St., - = NEW YORK.= 
Geo. Frink Spencer, Manager. : 
CRRA RRR RAAT RETR TARR RT RRR RTT R TARR RRC RRR RRO RRR R RRR RRT RRR RPP R RRR 
ARE YOU LOOKING: 


‘ Foralathe? Weare building them in various sizes from 9 in . 
to 15 in. swing, in various lengths, both engine and speed s 
lathes. Our designs are the latest, while the workman-*® 
ship, material and finish are of the highest order. 
Our catalogue will tell you all about them, as well as of our § 
shapers and other tools. 


SEBASTIAN LATHE COMPANY, 


121-123 Culvert St. (4) Cincinnati, O. 


HIGH VOLT LAMP 





MACHADO & ROLLER, 


203 BROADWAY, NEW YORK. 


High Insulation! 


TRIPLE PETTICOAT, 
PORCELAIN INSULATOR. 


Made from three shells of vitrified china, and 
= fused together with glaze. 
Made in several sizes for Potentials 5,000 to 50,000 
volts. 
Steel Pins with porcelain bases for 
high insulation. 


MANUFACTURED BY 


FRED. M. LOCKE, 
VICTOR, N. Y. PATENTED. 


STRAIGHTLINE 


BEST FEATURES, 
BEST MATERIALS, 
BEST RESULTS, 


PROCTOR-RAYMOND MFG. CO., 





” 


8 


BUFFALO, N. Y. 








COCR RC ROR R RRR RETR R ORCC RRC RRR RRC TREES 





ASSCCCSS CCST SSS UTSSST SST STCH SSE SE TESTE TTT CET S CCHS CRETE TEESE SEER EEE RE eee eee 
ee 
a §PosS rN 404 


ee) 1 eee BL a 


Eccleston Lumber Co. 
ie uote a) oe fe (1) oe 


Prompt Sir till o ee tia 


ievilis Metta 4 save bu ‘ae Pi ee 
and send us your inquiries 





S] g For Electrical Purposes. 


Silk for Insulating Finest Wire. 


ALL KINDS BRAIDING SILK. __.& 
WILLIAM RYLE & 60,, ©* ¥oward stroct 


SRCRRERECPERE EHEC E RETR E RRR RRR New York City. 


COLWeLL LeéaD co., . 

A 63¢ Centre Street, New York. = 
Also Manufacturers of ° 

LeadPipe,Lead Tubin Ribbon Lead,&c., 5 

for Micctrical Purposes. s 





[EUEOREROUDECECHUSUUCURORETEUSEOUEUCHURDRCCESERERRGERREREROREHORERORRROREREEES 


Teeny a es 
aap “ADVANCE” = 


WELSBACH ° 








AN ATTACH-3 x MENT FOR 
ELECTRIC- LLY IGNI- 
TING ALL STYLES OF 
INCANDESCENT BURNERS 
ITS USE SAVES(MANTELS -GAS- 


FIRE RISK ANDO TROUBLE>!5 EASILY 
FITTED AND CANNOT BE SHORT CIR- 
ies: mecca. CUITED * SOLD COMPLETE 


WITH BURNER IF DESIRED- 


THE ELECTRIC GAS LIGHTING CO. 


194% DEVONSHIRE ST.,BOSTON. 





For Railway, Telephone, Telegraph and Electric Light 
Use. Pine Painted Crossarms and Oak Pins—Cedar Ties. 





6 E 1 A u Eleven sorting yardsin Michigan. Monroe yard nearest cus- 
tomers. We are not Jobbers. Buy of an old original firm, 20 
p 0 [ t S W. C. STERLING & SON, 
MONROE, MICH. 
eoeen Ob hOUR 
AND STEAM....+-« 

D. W. PHELAN, 280 Broadway, New York. 
JUST WHAT YOU WANT 7 
' dictionary is to a schoolboy. 
1898 Edition, Over 500 pages, with discount sheet. Sent postpaid on receipt of 25 cents, 

MONTGOMERY & CO,, The Too! Dealers, 
“THE AKRON” 


yearsin the CEDAR business. Good dispatch. 
ae LLEY 
“THE TOOL CATALOGUE.” 
105 Fulton Street, NEW YORK CITY 
-CENERATORS AND MOTORS, 
















Multipolar and Bipolar. 
We also RY 
| dicect onde 
Connected a ew 
a Switchboards 
| ta Complete. 
Driven. 








Send for Circulars. 





MANUFACTURED BY 


| THE AKRON ELEC TRICAL MFG. COMPANY, 


- Akron, Ohio. 


J. E. Duval, Charlotte, N.C id: Oliver, penpals, Tenn.; W. H. a Richinond, Va.; 
J. S. Crump, Columbus, Ind.; K. Hill, Pittsburg, Pa.; Robert R. Jones, Harrisburg, Pa, 


CHICAGO AGENTS: tee senburg & Badt, Monadnock Building. (1) 
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Is It Hard to Explain... Unfavorable Comment always emanates 


from unreliable sources, and is prompted 
Why our business continues to grow? by ignorance. 


Why our Patrons continue to place with us se F 


successive and duplicate orders? 


# NO 2 


: For Simplicity and Merit Must and Do Win. 


The only Manufacturers of 


Carbon Rheostats 


IN THE WORLD. 
se FF 





«eALL ARE ASTONISHED WHEN THEY 
KNOW WE COURT INVESTIGATION... 


RASTER CARBON RHEOSTAT CoO., 


231 SOUTH CANAL STREET, CHICAGO. 
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THE 


GARTON 
Lightning Arrester 


IS THE STANDARD EVERYWHERE. 


Durable, Reliable, Efficient. 


11 DIFFERENT STYLES AND TYPES. 


For both Alternating and Direct Current 
of any voltage. 


For Circulars, Prices, Etc., 
Address your dealer or 


Garton-Daniels Electric Co., "sTRERT RAILWAY 


KEOKUK, IOWA. STATION ARRESTER. 


THE \W/ARRENS [¥[EDBERY ©. 


AED) ae DS 
USA. 


MANUFACTURERS OI 


INDUCTOR 
mL ai UA 


For 
ea 
Transmission. 



























CLASSIFIED LIST OF ADVERTISERS. 


Seenctators. c Buildings and Roofing (Iron) Bernard a The ¥. G. Fans and Fan Motors. seyecnbars & Boat. 
lectric’Gas Lighting Co. Berlin I i : ullock Electric Mfg. Co. i er: ica Insulator Co. 
Partrick, Carter & Wilkins. Yousmmtows ecge oA Crocker-Wheeler_ Electric Co. ee Mfg. Co. Munsell & Co., maeane. 
Rousseau’s Electric Wks., Inc. Cass & Aaron Co. Illinois Electric Co. Pass & Seymour (China). 
Cable Hangers. C & C Electric Co. . Riker Electric Motor Co. Peru Electric Mfg. Co. 
Armature Core Discs. Fort Wayne Elec. Corporation. Standard Paint Co. 
Smith & Co., Thomas. ee Mfg. Co., H. W. General Electric Co Feed-Water Heaters. Standard Underground Cable Co 
“ oss tandard Underground Cable Co. Gregory Co., Chas. E. Sterling Varnish Co 
y, Co., . &. Webster & Co., Warren. : A Po 
Armature Dise Tools. Car Heaters, Electric. Insull, Martin fi; f a Porcelain Works. 
Bliss, E. W., Co. American Electric Heating Corp. eel a ee wn Co. Fibre. Wank Eannnd teste Co 
Barecets ues Co. Johns Mfg. Co., H. W. | to. ia ee Delaware Hard Fibre Co. , 
eo. ee Carbon Points and Plates, oveuguers K Batt. C ae net Bg Tay la “ee a kee 
Asbestos. | Hardtmuth & Co., F., Ltd. ling me eng pe nderson Mig. Co., A. & J. M. 
Johns Mfg. Co., H. W. Sleveunborg & Bed: Ridgway Dynamo & Eng. Co. wire Brick. Diehl Mfg. Co. 
| Sattenel Corben Co,, The Rossiter, MacGovern & Co. General Electric Co. 
Batteries, Primary. | Partridge Carbon Co : | Royal Electric Co. Y McLeod & Henry Co. | Helios Electric Co., The. 
H Sade. we : Siemens & Halske Electric Co. Flexible Shaft Machado & Roller. 
Bunnell & Co., J. H. C geen ge i BE: - Sturtevant Co., B. F. : e afts. Meysenburg & Badt. 
Eiccine Cur Lighting Co. | Sem ohana | mph lati Ce Stow Mig. Co, | Notre Ae damp Co 
; 72 ** : agner Electric Mfg. Co. Nowotny Electric Co. 
Leclanché Battery Co. Caatings. Warren Electric Mfg. Co. Fuse Wire ané Links. Siemens & Halske Electric Co. 
Manhattan cS PP ee tole Ca. The | Warren-Medbery Co., The. Chicago Fuse Wire & Mfg. Co. Standard Ther. & Elec. Co. 
enn Ca. | Mansfield Temp. Copper Co. | Westinghouse Elec. & Mfg. Co. | ee mppcttte Co. | Western Electric Co. 
New Excelsior Dry Battery Co. Phosphor-Bronze Smelting Co. Electric Leather Belting. cintire Cp., er. | Westinghouse Electric & Mfg. Co. 
Roche, William. | Standard Brass Works. . |\Gas Lighting Apparatus. 
Western Electric Co. Schieren & Co., Chas. A. ie zt, Ge Lamps, Incandescent. 
iidithiie Seadcne. Circuit Breakers. Electric Mine Locomotives.| Electric Gas Lightin Ce. Buckeye Electric Co. 
. . Cutter Electrical & Mfg. Co. Rousseau’s Electric Works. Inc Edison Dec. & Min. Lamp Dept. 
American Battery Co. Meysenburg & Badt. Akron Electrical Mfg. Co., The. Smith. A. T : . General Electric Co. 
Electric Storage Battery Co. Ward Leonard Electric Co. Jeffrey Mfg. Co. eae Insull, Martin J. 
Lockie & Vial Storage Batt’y Co. Gear Cutters. K. Company. 
Storage Battery Supply Co. Climbers. Electrical Instruments. Garvin Machine Co. gue jocencescent Lamp Co. 
i i Biddle, G. Goul Eberhard. acnadco ones. 
Battery Material. Klein & Son, Mathias. Poe ss Works. ; ye & sa ard Meysenburg & Bade 
Bunnell & Co., J. H. Coal Conveyors. Diamond Meter Co, Globes, Shades, Etc. or Nl =< hio Co. 
ones & Son, J. Aultman Co., The. Keystone Electrical Inst. Co. American Reflector & L’t’g Co. Tront. Clan lectric Co. 
lipstein & Co., A. Hunt Co., C. W. seereeeee ee eine ae Warren Elec. & Specialty Co 
ff Mig. Co. ueen o., Inc. emm 0. » © . 
Bells. : Jeffrey Mig. Co Weston Electrical Thst._Co. Mt. Washington Glass Co. ee, Stove Oe Mfe. C 
. regtde & Co. Coal Mining Machinery, Whitney Electric Inst. Co. Murray & Co., James J, ee g. Lo. 
\ iL ee irt, arles, oenix Glass Co. 
Mianus Flectric Ce. Jeffrey Mfg. Co. Pittsburgh Glass Co. | Lamps, Safety. 
pS o> Are & Co WR. Commutator Bars. gr a ii Western Reflector Co. McIntyre, Elmer E. 
Partrick, Carter & Wilkins. Forest City Electric Works. Aultman Co., The. Glow Lamps (Electric) | Lathes. 
Proctor-Raymond Mfg. Co. Mansfield Temp. Copper Co. igtrey Mfg. Co. : ; | 
orse, Williams & Co. | Improved Electric Glow Lamp Co.| Barnes, W. F. & John. 
pase Reiterson. Co. Commutator Compound. seal lai an - > - ‘akc sid | Garvin Machine Co. 
Viaduct Mfg. Co. K. & W. Co. _ |Bleetric Heating Devices. |Heating by Exhaus eam. | Gould | erhardt. 
Williams-Abbott Electric Co. | Le Valley Vitae Carbon Brush Co| American Elec. Heater Co. Webster & Co., Warren. | gebastion athe Co, 
Williams Electric Co. acpeanen & Con Be st C Qmarices, Size. Hanan Corp. ‘themes Geode eneca Falls Mfg. Co. 
io Elec. Specialt g. Co. urton ectric Smeltin oO. 4 
Belting. cs Quad ore . | Johns Mfg. Co., H. W. . Electric Goo Lighting Co. oe tue c 
effrey Mfg. Co. ° anson rmpriester. olwe ead Co. 
hiss Belting Co. | Baragwanath & Son, Wm. |Electric Toys. | uebel & Manger. Li 
, | |Lightning Arresters. 
Shuite B Si oe . cnet Min Co” | Carlisle & Finch Co., The. | Saeaded he o., W. R Eureka Electric Co 
ae Seung Lo. | Marshall, Wan. (Electric). | Davis & Sons, M | Rousseau's Electrical. Works, Inc. | Garton-Deniels Electric Co. 
D ing. | | artrick, Carter ilkins. enera ectric Co. 1 
oa ‘Pooahie Ca Joseph Conduits. | Electro-Magnets. | Stanley & Patterson. Viaduct Mfg. Co. § 
Schier "eC Chas _ : Anchor Electric Co. Splitdort, c 2 Viaduct Mfg. Co. Westinghouse Electric & Mfg. Co. 
seren Ov I 6 | Potomac Terra Cotta Co. arley Duplex Magnet Co. Machi T 
Botlers | Western Electric Co. sie ’ Induction Coils. Machinery, Tools, Lathes, &c. 
Heine Safety Boiler Co. |Connectors and Terminals. ee ee enerne oe {sterpations! parle Co. Barnett eco eA nn. 
N. Y. Safety Steam Power Co. Chicago Fuse Wire & Mfg. Co. SW tce & hecnel y ae eo . Besly & Co., Chas. H. 
Boiler Compounds. McIntyre Co., The C. Parke, Roderick J. Instruments (Test’g and Recor.) a = We Co. Ce 
epere reg & Cham. Co. Cora. BNE rhode | Cherry, Blegtric Works. Garvin Machine Co. — % 
Boller Inspection. Samson Cordage Works. Smethurst & Allen. Diamond I eter Co. Gould & Eberhardt, ian 5 
i E : argent undy. enera ectric Co. , , 
Hertford Steam Boiler Ins. Co Cranes and Hoists. Walcott, Townsend. Keystone Electrical Inst. Co. Jeffrey Mig. Co. 
Books, Technical. Aultman Co., The. Meysenburg & Badt. ong & Allstatter Co., The. 
American Technical Book Co. Case Mfg. Co. Engines. ueen & Co. montgomery. & Co, 
Bubier Electric Co. Harrington & Sons Co., E. American Engine Co. ose, Ralph. | res Tahe cor” 
Lord, Ger, W. onvey Dee: Co. Armington & Sims Co. ween genetic Inst. Co. osumndielinem, Ca. 
ucas, J. L. aris Dros. all Engine’ Co. S - inst, . F 
ohnston Co., The W. J. Bullock Mig. Ce. ae C | Whitney Electric Inst. Co. Machinery Wipers. 
hiladelphia Book Co. named, waka ee L Chambersburg Eng’g Co. , Wirt, Charles. American Silk Mfg. Co. 
Bridges, Floors, Cranes (Iron) ee went Se ee Frick, Ce, (Coslten bad ook \Insulators and Insulating Mast Arms. 
Berlin Iron Bridge Co. Desk Lamps. Yacht Co. Material. Brady, T. H. 
Youngstown Bridge Co. McLeod, Ward & Co. Ide & Sons, A. L. Akron Insulator and Marble Co. Electric Railway Equipment Co. r 
Brushes, Dynamo. Drills, Twist. N°, Salcty Steams Power Co. | Delaware Hard Fibre Co. Metal Polish. i 
Goldeaark, £ ae (Koch). Cleveland Twist Drill Co. Otto Ges Basige <. .M empire CXine ee Hoffman, George W. ; 
olmes Fibre-Graphite Co. ierce Eng’g Co., Fran i emingray Glass Co. 
K. & W. Co. _ | Dynamos and Motors. Ridgway Dynamo & Eng. Cc. [ohne fg. Co., H. W. Mica. 
Le Valley Vitae Carbon Brush Co.) American Engine Co. Vilter Mfg. Co, vert ig Co. Mica Insulator Co. 
Ohio Elec. Specialty Mfg. Co. Armitage-Herschell Co. Westinghouse, Church, Kerr &| Locke, Fred M. : Munsell & Co., Eugene. 
Wirt, Charles. Akron Electrical Mfg. Co.; The. Co. (Steam and Gas). | Massachusetts Chemical Co, Schoonmaker, A. O. 


Continued on Page x. 
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News of 


New 
Things. | 


COCCCLCLLLCE 








Working model on exhibition at 
our New York office—large instal- 
lation under way—foreign and Amer- 
ican contracts under consideration. 





closed=conduit 


System. 


Its Points of Merit. 


A waterproof, dustproof conduit resting on top of the ties. 

One free-running trolley to each car. 

Low cost of installation; low cost of maintenance; ease of 
access for repairs that are few and far between. 


Perfect service under all fair conditions and better service 
than at present under worst conditions, 


Extreme simplicity in construction. 


Points of Superiority. 


Absolutely no magnetic switches to get out of order and 
cause trouble. 
No magnets or other delicate apparatus buried in the ground 


able separate switches for even the most ordinary service— 
in this most important point of perfect transmission of 


the current from a buried conductor to the motor on car 
the Campbell System excels all others. 

This one fact is worth a ton of talk. 

The magnetic-switch systems are necessarily complex and 
costly—the Campbell System is at the other extreme—simple 
and inexpensive. Magnetic-switch systems are too delicate 
in construction to stand continued hard service—the Campbell 


System is solid, heavy and substantial. 


his ts enough talk. Callonorwriteusand we will furnish you positive facts substantiating all our claims, 





CAMPBELL ELECTRIC TRACTION COMPANY, 


451 Greenwich Street, New York. 


in vaults and requiring constant attention and inspection. 
All necessary inspection done at car house. 

Absolutely perfect contact by trolley at all times, no ‘‘make 
and break,” no depending on the perfect working of innumer- 


The 
Campbell 
surface-contact, 
: 
: 


Towanda, Pa. 
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—2—-~ A Good Transformer 


In the same way that we have succeeded in producing a simple, efficient 
and reliable transformer, we present to the trade a simple method of hanging 
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the same. device is a triangular 
plate of the size of one’s hand, and is 
attached to the pole by two or three 
lag screws. The transformer is then 
raised and slid over the projecting rim of the 
plate and the work is done. The plate can 
be attached to a pole, cross arm or wall, and 
we can safely say that a dozen of our trans- 
formers can be erected while three or four 
of another make are being placed in position. 


ROYAL ELECTRIC COMPANY 


Manufacturers of 
Alternating-Current Dynamos and Transformers 
PEORIA, ILL., U.S. A. (8) 
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Hanging plate in position on back of transformer casing. 
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MAKING SWITCHES OUR SPECIALTY" 
Write for full particulars, free Samples, 
etc. A new brand—Pioneer 


Hanging Plate. 


LATEAL LEELA 


A Direct Reading 
Ohmmeter... 


An unknown resistance found 


CHICAGO 





12 seconds 


. 
_ 
5 


WITCHES = Bifs ie sen 


Gocd goods at low figures, 


H. T. PAISTE CO. 


PHILADELPHIA 


w@sbe beaten? Write us. 


American Electric Specialty Co., 


123 Liberty St., 


by an inexperi- 
Can this record 


New York. 
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Name Plates. 


aoe p August. 
ngraving Co. 
Pin wdas & Siebert. 


Oil Filters and Purifiers. 


Burt Mfg. Co. 
Robertecs & Sons, Jas. L. 


Packing. 
Garlock Packing Co. 
pobertece & Sons, Jas. 


enkins Bros. 
ohns Mfg. Co., H. W. 
eerless Rubber Mfg. Co. 


Paints, Varnishes, Kic. 
American Pegamoid Co. 
Massachusetts Chemical Co. 
Standard Paint Co. 

Sterling Varnish Co. 

Patent Solicitors. 

yer, R. N. 
Rosenbaum, Wm. A. 
Phonographs and Supplies. 


michigan Phonograph and Nov-} 


elty C 
Platinum. 


Baker & Co. 
Croselmire, C. F. 

Poles, Brackets, Pins, Etc. 
American Hardwood Mfg. Co. 
Brady, T. H. 

Central Mfg. Co. 
Eccleston Lumber Co. 
Lindsley Bros. 

Phelan, D. W. 
Sterling, W. C., & Son. 


Porcelain Manufacturers. 
Empire China Works. 
Pass & Seymour. 
Peru Electric mene. Co 
Union Porcelain orks. 
Presses, Dies and Special 
Machinery. 
Bliss Co., E. W. 
Ferracute Machine Co. 
Garvin Machine Co., Jas. 
Watson-Stillman Co. 
Pulleys, Shaft’g, Coup!'gs, &c. 


Aultman Co., The. 
Christiana Machine Co. 


Cresson Co., Geo. V. 
Hunter Machine Co., Jas. 
Jeffrey Mig. Co. 
Paemps, Steam. 
Laidlaw-Dumn-Gordon Co. 


CLASSIFIED LIST OF ADVERTISERS—Continued from Page viii. 
A. & J. M. |Traction Systems. 


McGowan Co., 

Quimby, Wm. 
Pump Valves, Rubber. 

Crosby Steam Gage & Valve Co. 
Rail Bonds. 

Forest City Electric Co. 

ene Mfg. Co., H. W. 

ayoqabucs & Badt. 
Roebling & Sons, J. A 
Washburn & Moen Mfg. Co. 


Railway Specialties (Electric.) 


Genera ae ce 

genase aes H. W. 
iemens Halske Electric Co. 
Western Electric Co. 


Reflectors. 


American Reflector & L’t’g Co. 
Frink, P. 

Klemm & Co. 

Mt. Washington Glass Co. 
Phoenix Glass Co. 

Western Reflector Co. 


Regulators, Steam. 
Kieley & Mueller. 


Repairing. 
oy Elec. Repel Works. 
Cass Aaron C 
Chesley Electric Co. 
Furniture City Electric Co. 
Gregory Co., Chas. 
Lincoln Electric Co. 
Stewart Electrical Co. 
Stucky & Heck Elec. Mfg. Co. 


Rheostats. 
American Elec. Heating Corp. 
Chicago Rheostat Co. 
Cutler-Hammer Mfg. Co. 
Iron Clad seaense Co. 
Meysenburg & Bad 
Ohio Elec. Spouse Mfg. Co. 
Raster Carbon Rheostat Co. 
Schureman & Hayden. 
Ward Leonard Electric Co. 
Wirt, Charles. 


Schools and Colleges. 
Am. School of Correspondence. 


The J. H. 
E. 


Electrical Engineer Inst. of Cor- 


res. Instruction, The. 


Institute for Home Study of En- 


gineering. 
International Corresp. Schools. 
Michigan College of Mines. 
| United Correspondence Schools. 


Screws. 


Phila. Machine Screw Works. 
Worcester Machine Screw Co. 


Searchlights. 
| 


Carlisle & Finch Co., The. 


Second-Hand Apparatus. 


Chesley Electric Co. 
Chicago Edison Co. 
Furniture City Electric Co. 
Garvin Machine Co. 
Gregory Co., Chas. E. 
Rossiter, MacGovern & Co. 
Stewart Electrical Co. 
Thompson, Son & Co. 
Toomey, Frank. 


Silk. 
Ryle & Co., Wm. 


Smoke Stacks, Steel. 
Tobin & Hamler Mfg. Co. 


Springs. 
Hammacher, Schlemmer & Co. 
Manross, F. 


Stamps and Dies. 


Becker, August. 
Schwerdtle & Siebert. 


Steam and Oil Separators. 
Kieley & Mueller. 

Steam Engine Indicators. 
Crosby Steam Gage & Valve Co. 


Steam Gauges. 
Robertson & Sons, Jas. L. 


Stokers. 
American Stoker Co. 


Steam Loop 
Wostaibetse, Church, Kerr & Co. 


Supplies,General Electrical. 
Akron Electrical Mfg. Co., The. 
Anchor Electric Co 
Central Electric Co. 

Chicago General oe Co. 
Electric Appliance C 
Franklin Electric eaoty House. 
General Electric Co. 
Illinois Electric Co. 
Insull, Martin J. 
Hipwell Mfg. Co. 
ones & Son, J. 
& W. Co. 


Manhattan Elec. Supply Co. 
Meysenburg & Badt. 
Partrick, Carter & Wilkins. | 
Roberts Elec. Supply Co., H. © | 
Stanley & Patterson. 
Western Electric Co. 


lewitehboarés. 


Akron Electrical Mfg. Co., The. 
American Elec. Telephone Co. | 


Anderson Mfg. Co., 
Eureka perenne Co. 
Fisk Mf % The H. M. 
Pringle, Wm. > 

Shawmut Fuse Wire Co. 

Siemens & Halske Electric Co. 
Sterling Electric Co. 

Swarts Switchboard & Electric Co. | 
Telephone Mfg. Co. 

Utica Fire Alarm Telegraph Co. 
Victor Telephone Mfg. Co. 

Wagner Electric Mfg. Co. | 
Western Tele. Const. Co. 


| 
Switches, Etc. 


Anchor Electric Co. 

Anderson Mfg. Co., A. & J. M. 
Cloos Electrical En: ’g Co. 
Cutter Elect. Mfg. Co. 
Eyanson & Armpriester. | 
General Electric Co. 
Hart & po Mfg. Co. 

Insull, Martin 

ones & Son 

fevnenber: ‘& Badt. 

Pringle, Wm, T. 

Sterling Electric Co. 

Zimdars & Hunt. 


Taps and Dies. 
Carpenter Tap & Die Co., J. M. | 


‘Telephones. 


American Bell Telephone Co. 
American Elec. Telephone Co. 
DeVeau & Co. 
Eureka Electric Co. 
Farr Tele. & Const. ry Co. 
Fisk Mfg. Co., H. M 
plover fg. Co. 
parorone Telephone Co. 

omo Tele. & Elec. Mfg. Co. 
eens Hee” Supply Co. 
Mianus Electric Co. 
Northwestern Tele. Mfg. Co. 
Pennsylvania Electric Co. 
Rawson Electric Mfg. Co. 
Reliable Electric Mig. Co. 
Russell-Tomlinson Elec. Co., The. 
Schmidt & Bruckner Elec. Co, 
Simplex Interior Telephone Co. 
Standard Tele. and Elec. Co. 
Stromberg-Carlson Tele. Mfg. Co. | 
Swan, F 
Tice, Josiah. | 
Telephone Mfg. oo 
Viaduct Mfg. 
Victor Telephone Mfg. Co. 
Western Telephone Const. Co. 


‘Theatre Dimmers. | 


Iron Clad Resistance Co. 
Meysenburg & Badt. 


Campbell Electric Tracti 
General Electric Ce yes ae 
Safety Third Rail Electric Co. 


| Transformers. 


Diamond atoter Co. 

ayne Electric Cor i 
LeKow eS . The poration. 
New York & Ohio Co. 

Royal Electric Co. 

Wagner Electric Mfg. Co. 
Westinghouse Elec. & Mig. Co. 


‘Turbines. 


American Impulse Wheel Co. 
Christiana Machine Co, 
Dayton | Globe gree Works. 


& Co., 
Fheel Co. 


Pelton Water- 
Smith Co., S. M 
Stilwell-Bierce % OEnith-Vaile Ce 


Turbine Governors. 


Lombard Water-Wheel Gov. Co. 
Stilwell-Bierce & Smith-Vaile Ce é 


Valves. 


Crosby Steam Gage & Valve Co. 
engine Bros. 
ieley & Mueller. 


Stephens Mfg. Co., Roe. 


Vulcanized Fibre. 


Vulcanized Fibre Co. b 


Water Wheels. 


American Impulse Wheel Co. 
Christiana Machine Co. 
Leffel & Co., James. 

Pelton Water Wheel Co. 


Wires and Cables. 


American Electrical Works. 
Besley & Co., Chas. H. a 
Central Electric Co. 
Crefeld Electrical Works. 
Eastern Electric Cable Co. 
Electric  Aperance Co. 
Felten & Guilleaume. i 
Illinois Electrie Co. ee 
India Rubber & G. P. Ins. Co. He 
Moore, A. 
Montauk Woltiphase Cable Co. 
National India Rubber Co. 

ew York inguieies Wire Co. 
Okonite fo, “, LA 

oebling’s Sons Co. 
sumoten Fisotrical Col, Cable Co 
n sreround e 

Washburn & Moen Mig. 
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INTERIOR THERMOSTATIC ELECTRIC CABLES. 


STANDARDIZED IN ALL B. & 8S. GAUGES. 
We own the following ALL COPPER CONDUCTOR . INSULATION BETWEEN 





















Letters Patent issued by B 
ve alo spears DIVISIONAL INSULATION. LP ' OPPER CONDUCTOR Write for 
struction and _ basic y P , TINNED, Descriptive 
Principle of our cables, eee CREE TERE Ber FUSIBLE CORE. Matter. 









ZZ Lhe 
KEKE EK — 






COPPER CONDUCTOR, Call and See 


= Sins | THE MONTAUK MULTIPHASE CABLE. Cables 
OPPER CONDUCTOR.. 


‘ 565,217 x 
« 565,410 INSULATION BETWEEN CONDUCTOR Sa SQ PARTLY TINNED: Demonstrated. 










RECENTLY ADOPTED BY THE GAMEWELL AUXILIARY FIRE ALARM COMPANY. 


MONTAUK MULTIPHASE CABLE COMPANY, 


TELEPHONE, 4031 CORTLANDT. 100 BROADWAY, NEW YORK. 


F44o4 : 





















: AMERICAN BALL ENGINES and ELEC- 
=TRICAL MOTORS and GENERATORS, 
= both belted and direct-connected. 

. AMERICAN ENGINE CO., 

= 34 Raritan Avenue, Bound Brook, N. J, 


T® you have not already secured a 
copy of our new catalogue send us 
your name ona postal card and copy 


will be sent you free. 
WHITNEY ELECTRICAL INSTRUMENT CO. 
Penacook, N. H., and Sherbrooke, Que. CCRC UCC RR TREC 


= Motor Starting Rheostats, 


LEBER ERE EEE) 










CENTRAL MFG. Co. Motor Regulating Rheostats, 
CHATTANOOGA, TENN., . Dynamo Field Rheostats, 
MANUFACTURERS AND DEALERS IN e Theatre Dimmers, 
agen Een : Special Rheostats. 
sD Elia t $:lron Clad Resistance Co. 
sso immed tie: | pemmrmme $f rrosssenaveconssayenabesennsoenesy 
_—_—— ee AG ; as +: Klein’s Climbers 
Telephone Service aS $3 
at Your Office , As Good as the Best. ef at sd : 
Is a recognized part of busi- Cheaper than the Cheapest. $: sh pera ting 


ness equipment, 


Telephone Service 
at Your House 


Is a convenience that once 
experienced will never be 
relinquished. 

Message Rates make the 
cost of the service very mod- 
erate. 

NEW YORK TELEPHONE COMPANY, 
15 Dey St., 952 Broadway, 115 W. 88th St. 


: Catalogue Free. Send for one. 


SIMPLE. DURABLE. LONG BURNING. zMathias Kiete & Son, SE 


:the BRADY MAST ARMS. 
T. H. Brady, New Britain, Conn., U. 8. A, 


Manufacturer of 
MAST ARMS, POLE and SWING- 


THE MORRIS ARC LAMP CO., 


CHESTER, PA. 
and other Specialties for Construc- 


WRITE FOR CIRCULAR. tion Work. 


$44 4444446444444 H HHS FOO 40966656 F$ 6446464644464 444464 5 Catalogue and Prices furnished on application. 
SECC RECT RR ERE R RR 


For Constant Potential Circuits, 110 and 220 Yolts, 
> 






Carrying Capacity Ample! 
Long Break! 
Operation Easy! 


Action Positive! 


MECHANISM is encased in one piece of porcelain. 
CONTACTS are of the “Knife Switch” form. 

SWITCH PLATES are thoroughly insulated from mechanism. 
WIRED from the front. 


The Hart&Hegeman Mfg. Co., 
211 High Street, Hartford, Conn. 


" NEW YORK: Mailand Express Bldg. 


































































































No. 702 (10 Amp. D. P.) without Face Plate. CHICAGO: [Monadnock Bldg. 
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Valuable Books on 


ELECTRIC RAILWAYS. 


Electric Street Railways 


—BY— 


E. J. HOUSTON, Ph. D., and A. E. KENNELLY, Sc. D. 
Cloth. 367 Pages. 158 Illustrations, Price, $1.00. 


The fundamental principles necessary to a correct understanding 
of the subject are first developed in the simplest language and without 
the use of mathematics any further advanced than ordinary arithmetic, 
and then the various practical applications are described, also in plain 
and simple language devoid of technicalities. 

Difficult points are not evaded or disposed of in “glittering gen- 
eralities,” but the entire subject is dealt with in a most painstaking and 
conscientious manner. 

The authors have aimed to supply information which shall at once 
be reliable and be presented in such form as to be easily understood by 
those not specially trained in electro-technics. 

Although primarily designed for the general non-technical reader, 
the book will also be found of much value to engineers and students, 
as it contains correct and concise statements of the various laws and 
principles underlying the practical science of electric railway work. 


RECENT PROGRESS 


ELECTRIC RAILWAYS 


—BY— 
CARL HERING. 
Cloth. 389 Pages. 104 Illustrations. Price, $1.00. 

Hering’s “Recent Progress in Electric Railways” is particularly 
valuable from its treatment of details, and elaborates a number of fea- 
tures that have heretofore received only brief notice in other works— 
such as high-speed interurban roads and underground tunnel conduit 
systems—while the section on construction and operation is very full, 
and gives much recent engineering and financial data. The historical 
notes and statistics on the development of the industry will be found 
complete and reliable. The hundred or more pages devoted to the 
consideration of details and recent improvements contain information 
of the greatest value that otherwise could only be obtained by a 

laborious search through periodical literature. 


. REFERENCE BOOK OF 
Tables and Formulas 


-—FOR— 
ELECTRIC RAILWAY ENGINEERS. 


ARRANGED AND COMPILED BY 


E. A. MERRILL, A. [1. 


128 pages interleaved with blank pages for the purpose of making 
notes. Flexible Morocco, suitable for the pocket. Price, $1.00. 


oreo aant arnnass ewe tp-magrenear= apapioteatiaeserrees 


It is the object of this reference book to meet a practical need by 
collecting and arranging in a concise, logical order those tables and 
formulas which are in constant use by the electrical railway engineer 
in making estimates, ordering material, on construction work, etc. 
The practical arrangement of the work, its condensed style and con- 
venient form, will recommend it to every street-railway engineer. 
Every heading is in bold-faced type, which easily catches the eye as 
one glances over the page, thus materially aiding quick reference, and 
as a further aid a complete cross-index is added. 


es 


Electric Railway Motors 


THEIR CONSTRUCTION, OPERATION, 
AND MAINTENANCE. 
—BY— 
N. W. PERRY, E. M. 
Cloth. 238 Pages. 60 Illustrations. Price, $1.00. 


This little book has for an object to provide motormen with an 
intelligent elementary exposition of the principles upon which are 
founded the apparatus they are called upon to handle, to give instruc- 
tion in regard to its care, and for the detection, remedy, and prevention 
of the faults to which it is subject. The electrical principles upon 
which the theory of the motor and its operation are based are logi- 
cally and intelligently developed from the simplest conceptions, and 
with reference to home-made experimental apparatus, cheaply and 
easily constructed. Of particular value are the chapters containing 
specific directions for the management of motors, the remedy of faults, 
directions to motormen, instruction for inspectors and superintend- 


ents, etc. 
SHOP AND ROAD TESTING OF 


DYNASIOSAND SIOTORS 


; —ByY— 
EUGENE C. PARHAII, B. S., and JOHN C. SHEDD, [1. S. 
Cloth. 520 Pages. 163 Illustrations. Price, $2.00. 

The. present work has a twofold object: I. To give a complete 
theory of the commercial testing floor, with its multitudinous appli- 
cations of theory to practice. II. To meet the growing demand on 
the part of operating companies for a manual that shall enable them 
to do their own repair work and consequent testing without elaborate 
or expensive instruments. 

The book takes up in detail the shop and road tests of dynamos 
and motors, including the familiar heat test, “pumping back,” compound- 
ing, efficiency test, etc., etc. The series, shunt and compound-wound 
machines are taken in order, and the circumstances under which they 
can be operated considered. To this is added a chapter on locating 
faults and grounds, which will be of particular service to the lighting 
station and street-railway operator. 


Electric Kailways and Tramways. 


THEIR CONSTRUCTION AND OPERATION, 


PHILIP DAWSON, C. E. 


Half Morocco. 705 Pages. 530 Illustrations. 
183 Tables. Price, $12.50. 


This work presents a complete statement of electric traction as it 
now exists; the conditions under which its use is permissible and ad- 
visable; the machinery, plant and apparatus now obtainable; the de- 
sign of stations and the method of installing a line tu the best advan- 
tage; the rules, regulations, forms, methods of accounts, etc., which 
have been evolved from the actual practice of important lines. 

The data given have been personally collected by the author, who 
with this end in view, has visited almost every great city and repre- 
sentative plant of the United States and Europe. 





Ca" Copies of these or any other electrical books published will be sent by mail, 
POSTAGE PREPAID, fo any address in the world, on receipt of price. 


THE W. J. JOHNSTON COMPANY, Publishers, 


No. 9 Murray Street, New York. 
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HIGH GRADE 
INCANDESCENT 


PEERLESS 


Noz A NEW LAMP BY ANY MEANS, BUT A NEW NAME, 


Dearborn 
Boiler 





This name was chosen because it cea 
all the superior merits of the lamp itself. 


FILAMENT THE FILAMENT IS OF o SU PERIOR QU ALITY AND, LIKE GOOD 
s WINE, IMPROVES WITH AGE, 







VACUUM... Attainen AN EXTREMELY cnt wea Jaap Tue y oe 
C; Most Light from Least Current. Longest Lived. 
O mM DO U Nn a Ss Highest Efficiency. Symmetrical in Design. 
™ 3:1 THE WARREN ELECTRIC & SPECIALTY CO. 
ltt — NOT IN THE TRUST. WARREN, OHIO. 
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, HIGH VOLTAGE BELLS: 


Single Stroke or Vibrating 


For Direct or Alternating Currents. 
WEATHERPROOF. 








‘Especially adapted to Railroad Crossings, Fire Alarms, Car Starters, 
Schools, Factories and Mines. 


‘* EDWARDS ae | ie o- wae 
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CAR WATTMETER 


Mounted on the car records accurately the per- 
formanceof the motors; indicates the efficiency 
of the control and reveals poor motors. It detects 
waste of energy, and the ensuing reform per- 
mits the operation of more cars without increas- 
ing the station capacity. 
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It reads in plain figures, like a cash register 


Recording Wattmeter for Site 
Car Service. 


GENERAL ELECTRIC CO., = 
: 


Principal Offices: SCHENECTADY, N. Y. 


Sales Offices in all large cities in the United States. For Canada address Canadian General Electric Company, Toronto. 
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An Acceptable Present 8 


: is a portable reading lamp or a desk lamp. . 
We have a great variety of these goods in the latest designs; some new, . 
some old and reliable, all useful. Send for our latest prices. 


CENTRAL ELECTRIC COMPANY, 
264-266-268-270 Fifth Ave., CHICAGO. 


Geo. A. McKinlock, Prest. 
Charles E, Brown, Sec’y. 
S. R, Frazier, Treas. 


808898888 BIS BIGAS SAVISVIAIAIT GIS CISVISAIIS IIIS IIIIA SS GSSSS 


FIVE GREAT BOOKS. 


————-@-—__——_ 





Electricity and Magnetism. 


A Series of Advanced Primers. 


By EDWIN J. HOUSTON, Pu.D. (Princeton). 


AUTHOR OF 


Electricity and Magnetism. By Prof. Eric Gerarp, translated 
by R. C. Duncan, with additional chapters as follows: 
Hysteresis, by CHARLES Proteus STEINMETZ; Impedance, by 
A, E. Kennetty; Units, by Dr. Cary T. Hutcuinson. 408 
pages, 112 diagrams. 


‘A Dictionary of Electrical Words, Terms and Phrases,” 
éte., etc., ett. 


Cloth. 306 pages. 116 illustrations. Price, $1.00. 
Theory and Calculation of Alternating Current Phenomena. 


By Cuares Proteus STEINMETZ, with the assistance of 
Ernst J. Berc. 450 pages, 184 diagrams. ? 


During the Philadelphia Electrical Exhibition of 1884, Prof 
Houston issued a set of elementary electrical primers for the benefit 
of the visitors to the exhibition, which attained a wide popularity. 
During the last ten years, however, the advances in the applications 
of electricity have been so great and so widespread that the public 
would no longer be satisfied with instruction in regard to only the 
most obvious and simple points, and accordingly the author has 
prepared a set of new primers of a more advanced character as re- 
gards matter and extent. The treatment, nevertheless, remains 
such that they can be easily understood by any one without a pre- 
vious knowledge of electricity. Electricians will find these primers 
of marked interest from their lucid explanations of principles, and 
the general public will find in them an easily read and agreeable 
introduction to a fascinating subject. The first volume, as will be 
seen from the contents, deals with the theory and general aspects 
of the subject. As no mathematics is used and the explanations 
are couched in the simplest terms, this volume is an ideal first book 
from which to obtain the preliminary ideas necessary for the 
proper understanding of more advanced works. 


Electro-Dynamic Machinery for Continuous Currents. By 
E. J. Houston, Ph. D.,and A. E. Kenney, Sc.D. 342 pages, 
232 illustrations and diagrams. 

















Electrical Transmission of Power. By Louis Bett, Ph.D. 498 
pages, 229 illustrations and diagrams. 


Practical Calculation of Dynamo-Electric Machines. By ALrrep 
E. Wiener, E. E., M. E. 


All of the above hooks are large octavo. Price, $2.50 each. 


Copies of this or any other electrical book published, will be sent by 


mail, POSTAGE PREPAID, fo any address in the world, on receipt of price. Copies of these or any other electrical book published will be sent by matl, POSTAGE 


PREPAID, 40 any address in the world on receipt of price. 


THE W. J. JOHNSTON COMPANY, Publishers, 
9 MURRAY STREET, NEW YORK. 


The W. J. Johnston Company, Publishers, 


9 Murray Street, New York. 


For High Potential Power Transmission 


USE 


“Provo Type High Potential Insulators 








THIS insulator was designed by V. G. Converse, 
E, E., for the Telluride Power Transmission 
Company, of Provo, Utah. It has been in success- 
ful operation for more than a year at Mercur, 
Colorado, carrying a current of 40,000 volts. 


Manufactured and Guaranteed by 


we HEMINGRAY GLASS CO., 


COVINGTON, KY. 
Manufacturers of GLASS INSULATORS for all purposes. 





5% inches high; 7 inches wide. 
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The only key socket that is abso- 
lutely safe for 220 volt service, is 
made by Pass & Seymour, Syracuse, 
N. Y. Approved by the Under- 


writers. 


~ 
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Electric 
Elevator 
Controllers. 


SIMPLEST IN 
CONSTRUCTION AND 
OPERATION. 


——— 


Carbon Brushes, 
Renewable Contacts. 


RELIABLE, 
NEAT, COMPACT. 





GUARANTEED TO OPERATE SUCCESSFULLY 
With Belted or Direct Connected Motors. 


SCHUREMAN & HAYDEN, 


CHICAGO. : 


FOP OPOPOPOPOPHOAHOHO HO HOHO HO HO HOF OFOFO4FO404040404F 


302 Dearborn Street, - 
FOFOFOFOFOFO4 OF O40 


4S 
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ENCLOSED ARC LAMPS--THE UPTON “MIDGET” 


For Low Tension. Constant Potential Current 


110 Volts. 3 to 6 Amperes. 150 Hours. 


For High Tension, Series Circuits, 


4 to 7 Amperes. 125 Hours. 


For Alternating Current. 


6,000 to 16,000 Alternations. 125 hours. Noiseless. 


For 220 or 500 Volt Circuits-*’° 2." * 


38 to 5 Amperes. 125 to 150 Hours. Automatic Switch. 


Standard Thermometer and Electric Co., Peabody, Mass. 


For 220 Volt Circuits--to burn singly, 


150 to 160 Volts at Arc. 2% Amperes, 125 to 150 Hours. 


BEST IN THE MARKET! 


ABSOLUTELY STEADY WHITE LIGHT! 
NO PARTS TO WEAR OR GET OUT OF ORDER! 


The Upton Open Are for all Circuits. 





SEND FOR CATALOGUES Nos. 31 and 33. 
AGENCIES: 
New York, Philadelphia, Chicago, New 2) 
Orleans,San Francisco, Montreal, London, Eng. 
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A COMPLETE OFFICE 


FURNISHED FOR 





$19.75 


Consisting of roll top desk, revolving cane seat chair, six-drawer 


cabinet file, one quart writing fluid, one quart copying ink, one bottle 
of red ink, one quart of mucilage, automatic inkstand, waste paper 
basket, pens, penholders and pencils. 


PR SREGII ETS CRONE DOTIOPRUIE 65.6 6.0sc 5s 050d 00. s05s onsen 04 b09 ie beenveeecsseseenees $2.25 
A GLEDIINS MACHING (HiNGS PAPO? OF TADGICE) vo.ociccd svc cecdcteceevedsocccscevcese 1,75 
SU OE TOCMNEN UI Ss crc ieecdasd ce bre dissis cern etiatiaseseebetetecs saceseeses -90 
Typewriter ribbons. any make Or COlOT...... ....eseeeeees COeoeeccvcesccccoscoes 45 
Carbon paper 2% cents per dozen sheets, or MANN, Mat esau edu y coin se v0es 2.00 
Letter copy ing books, white or manila, ’500 PP., SEC TOZIR ). ii cciccctstecseetoes 50 

ae 7 DR OO Ble Tig BINS TOM EMe 0 660 600k 6008 000k0deecsereesses 75 
Eagle SORDID rane cl aseaeh seas Ven kuacanetesrdgsssdeanesencotesessécesens 6.50 
Edison’s standard phonograph, latest Model. .......ccsecccccccveeeceesccsovece 16.00 
Musical records, fit any machine, over 1,000 selections, per dozen.....seceeeses 8,50 


Agents Wanted. Send Post Office Order or New York Draft. 


UNION OFFICE SUPPLY CO., 83 Nassau St., N. Y. 
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USE 


IMPROVED ELECTRIC 
GLOW -LAMPS 


—AND— 


SAVE 45°% 


YOUR 


Electric Current Bill. 


ALL TYPES OF LAMPS IN STOCK, witH or 
WITHOUT OPALor SILVERED REFLEC TORS, 


LAMPS OF BEST ENGLISH 
MANUFACTURE, 


For price list and particulars apply 


Improved Electric Glow-Lamp Company, Ltd. & 
103 Queen Victoria St., LONDON, E. C., ENGLAND. 7 
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ORIGINAL PAPERS 


ON 


DYNAMO MACHINERY 


AND ALLIED SUBJECTS. 
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: 


THE 


CLOTH. 


CONTENTS. 


On Electric Lighting. 

On Electric Lighting. 

Some Points in Electric Light- 
ing. 

Dynamo Electric Machinery. 

Dynamo Electric Machinery. 

Theory of Alternating Cur- 


rents. 

An Unnoticed Danger in Cer- 
tain Apparatus for Distribu- 
tion of Electricity. 


Induction Coils and Trans- 


formers. 


Report of a Test of Two 
6,500 Watt Transformers. 


Theory of the Alternating- 
Current Dynamo. 


The Electric Lighthouses of 
Macquaire and of Tino. 


249 PAGES. 


By JOHN HOPKINSON, F. R. S. 


(Authorized American Edition.) 


Very few contributions to electrical 
literature since the days of Faraday 
have been of as important character 
as those contained in the present 
volume; and this 
is true, whether 
considered from 
a theoretical or 
from a practical 
standpoint, In 
the first paper 
that invaluable 
aid to the study 
and design of dy- 
namos, the char- 
acteristic curve, 
was first an- 
nounced, and 4 
the two follow. \ 
ing papers are 
devoted more or 
less to develop- 
ing its applica- 
tions. These 
three papers 
contain a vast amount of informa- 
tion relating to the various points 
connected with the subject. Though 
the style is simple and popular, the 
statements are authoritative and sup- 


98 ILLUSTRATIONS. 





DR. JOHN HOPKINSON, 


«houses respectively. 


PRICE $1.00. 


plied the beginnings of electrical 
engineering. ‘The fourth and fifth 
papers, on the theory and design 
of continuous-current dynamos, fur- 
nished the princi- 
ples upon which 
the design of 
such dynamos is 
now based. The 
sixth paper es- 
tablished the 
important prin- 
ciples in regard 
to coupling al- 
ternating-cur- 
rent ‘machines ; 
the next three 
papers are on 
the transformer, 
and the remain- 
ing two are on 
the theory of the 
alternate-cur- 





— 


rent dynamo and 
electric light 
The majority of 
the papers contain no mathematical 
formule, and several others so little 
as not to prevent their being under- 
stood by a non-mathematical reader. 


Copies of this or any other electrical book published will be sent by mail, POSTAGE PREPAID, 
to any address in the world, on receipt of price. 


W. J. JOHNSTON COMPANY, Publishers, 


9 MURRAY STREET, NEW YORK. 
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i: ABSOLUTE SAFETY “ ‘iitr'™ 
ei mate Tibbs McINTYRE’S DRY BATTERY 
AT THIS TIME: Portable Electric Safety Lamp. 
Seqvecentbeusteiciseseeet piecerts 


when you are looking over your stock 
of supplies do not forget at our stock 
is most complete on all material which 
enters into the construction and main- 
tenance of an electric rai way. 

Our specialty is overhead material man- 
ufactured from our own modern designs, 
which will be sure to please you. Be- 
fore making your purchase get our 
prices. 

Illustrated catalogue for the asking. 


hhh bbb bbb bbb hd bbhh dehl 
Bibber-White Gompany, 


Office and Factory, BOSTON, vere’ 
BE VEEEEECCCCECECECE EET 


Canadian Representatives, 


MUNDERLOH & CO., [ontreal. 


sg 
<p 
oe 
- 


is 





| 
| te 
| 
1 
| 


a safe ports ible light. 
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cent electric current. 





Charger and full directions go with each lamp. 


IS USED BY THE FOLLOWING: 


The whole outfit is neat and compact. 


a White En- 
ameled Par- 
abolic Re- 
flector, and 
can be at- 
tached to 
the cap or 
any part of 
the clothing 
by means of 
a stick pin 
attached to 
reflectorand 
connected to 
the battery 
with a flexi- 

ble cord. The 
battery is 
arranged to 
be carried 
on a belt or 
in the pock- 
et, so the 
user has free 
use of hands. 
The current 
can be turn- 
ed off when 
not in use. 
Dry bat- 
teriesare 
used, and 
can be re- 
charged 
from direct 
incandes- 


For Watchmen, Miners, Mine and Gas Inspectors, Boiler Shops. Oil and Gas Works 
and Gas Fitters, City Sewer and Underground Cable Inspectors; Powder Mills and 
Warehouses where explosive materials are manufactured and stored; exploring cellars 
and trenches where leaks occur, and investigating pipe connections where it is impos- 
sible to carry an oil lamp or candle for fear of explosion—and all parties requiring 


No. i weighs 2 Ibs. op L3gc. .P Price, complete, $4.00— For Meter reading only, 
3% 4 


6.00—For general use. 


~~ © * 12.00—For several persons to work aa 


JEELMER E. McINTYRE, Pittsburg, Pa., U.S. A. 


HERMAN W. FALK, JACOB CLOOS, E, A. WURSTER, 
President. Vice-Pres't. Secretary. 


C, R. FALK, H. R. KING, 


Asst. Secy. 


Treasurer, 


CLOOS ELECTRICAL ENGINEERING CO,, 


MILWAUKEE, WISCONSIN, U. S. A. 


QIL BREAK SWITCHES 


For High Voltage Circuits. 


The Iron Box is filled with special acidless 
oil, the contact points being always submerged. 

These switches may be opened under full load 
without arcing, and the plugs are not injured a 
particle by repeated use. 


‘WRITE FOR FULL PARTICULARS. 
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“ S now installing its system at MAN- 
t HATTAN BEACH, for The Manhat- 
- tan Beach Hotel and Land Improve- 
+ ment Company, which will, in sixty days, 
: be in operation. se le we 
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THE DUPLEX CAR COMPANY, of New 
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t 4 York, furnishes the Car Body, which is 
i 
eet 39 feet over all, nd seats 48 passen- 
a 7 gers. To be the handsomest Combina- 
rt “he tion Car Body ever built by that Company. 
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| fs EUROPEAN REPRESENTATION WANTED. 
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: < Send for elegantly illustrated Prospectus, giving 
| ¢ full particulars of operation. ; 
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3 EUROPAISCHE VERTRETUNG VERLANGT. 
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: NOTHING SUCCEEDS 


Third Rail 


THE PECKHAM MOTOR TRUCK AND 
WHEEL COMPANY, of New York, fur- 
nishes the trucks, which are the Peck- 
ham No. 14 Swivel Cashion Double Truck. 
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THE. GENERAL ELECTRIC COMPANY, 
of New York, furnishes the Car Equip- 
ment, which is the G. E. 1000 type. 
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GEORGE H. CAREY, No. 1 Broadway, 
New York, furnishes all Rails, Tires, 
Supplies, etc. * * ws ws 





ON DEMANDE DES REPRESENTANTS EN EUROPE. 





Aux personnes qui en feront la demande il sera 


eh : 1 ; 
adressé un prospectus orné d'illustrations artist- 


iques et donnant tous les renseignements nécessaires. 
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eee oo 
SE DESEA REPRESENTACION EN EUROPA. 


Bey 
Enviese por prospecto elegantemente ilustrado y 


dando completos informes de operacién. 





' The Safety Third Rail 


Temple Court Building, 
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NEW YORK, wie + +t 
>. = 
A MINIATURE - 
ae 
ELECTRIC RAILWAY == 
me 
th he 
WITH CAR AND EQUIPMENT wo tke 
ONE-SIXTH REGULAR SIZE oo 1 
illustrating ute she 
ee 
The Safety + t 
i the 
Third Rail System + + 
i the 
rece oco wy of Electric Traction. He fhe 
DIAGRAM OF CONNECTIONS. > 
eo the 
N this system, invented by Capt. J. McL. Murphy, the third rail is divided into sections, with alternating dead vee ike 
lengths, which may be of any desired material to preserve a continuous service for the sliding shoes. The live a 
sections are about 8 feet in length, the non-conducting material, or dead lengths, being about 6 feet in length. By tho” tke 
this construction the forward shoe runs upon and energizes a new section before the trailing shoe leaves the last one. ho tke 
i> (he 
The car body COVERS and ~ © 
GUARDS BOTH LIVE SEC- — 
TIONS, so that there is no dan- i> (iS 
ger to passing people or animals. a 
7 the 
BERS aR He he 

‘ ; 
By a special arrangement in 2 = 
our system the cars cannot xk sho 
‘* lose current”’ by drifting over tke tio 
_ or into a section with the con- He Ko 
troller open. a 
ee > fife 
pe nike 
This is the only third-rail sys- ke 
tem adapted alike for SURFACE, > tke 
elevated and interurban roads. oS oo 
Cheaper than any in initial con- ih sie 
struction, and the most econom- a 
ical in maintenance. ne 
Call or Write for Illustrated Descriptive Catalogue. we vie 
® he 
oe ngo 
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TF ALTERNATING & 

CURRENT } 
PHENOMENA 


By CHARLES PROTEUS STEINMETZ 


Large Octavo, Cloth. 439 pages. 184 Diagrams. PRICE $2.50 
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Revised and Enlarged 
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The large first edition of this important work having 
been exhausted within six months of publication, the 
second edition has been COMPLETELY REVISED by 
the author, with much ADDITIONAL MATTER 








Copies of this or any other Electrical book published will be sent by 
mail, POSTAGE PREPAID, to any address in the 
world on receipt of price. 
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We The W. J. JOHNSTON COMPANY, LY 4) 
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American Stoker's = = 


are adapted for all heat-producing purposes. Furnace 
work, heating, puddling, roasting, baking and drying. 
A guarantee goes with every Stoker. 

We guarantee to prevent smoke, to burn any 
grade or quality of soft coal with highest efficiency, to 
overcome difficulties existing by reason of insufficient eilscaceill ame 
natural draft, to save money in many ways. Our eagabelok aves tile Gan oa 


tee sy, CAMerican Stoker Zo., Dew York. 


CHICAGO: N. Y. Life Building. 











Fort Wayne Electric Corporation, °° =F ei 


+r 3-2 i are — 
FORT WAYNE, IND. ann U IVI PH EETIGIENT 


STRICTLY HIGH GRADE. 
Apparatus for 


one installations for the transmission of 
Arc, Direct Current and Alternating LIGHT and POWER for mills, factories, 
Incandescent Lighting and Power 











mines, municipal plants. Arcs, incandescent 

"ranean and power on one machine. 
encaueaqequecoccovevesesvesssteaWbebebeudedeuavplneestedecrncersnccenesqelaaaneusiebiakebeceeteeesesdibaeres dei niimmennines sate 

Made from best quality Soft Iron or Electrical Steel, in sizes from 1 to 42 

inches diameter, with any size hole. Send for prices. 
DIE MAKING AND METAL PUNCHING. 

UNION HARDWARE CO., ™P2xcro™: oe aes 
Waa ea ak wae [DIRECT CONNECTION OF ELECTRIC MOTORS 


THE TRIUMPH ELECTRIC CC., Cincinnati, 0.,U.S.A. 

ARMATURE CORE DISCS sxe worors. —— O © 

THOS. SMITH & CO.. 11 Cypress St., WORCESTER, MASS. 
TO ALL CLASSES OF LIGHT MACHINERY. 





IN ALL FOREIGN AND DOMESTIC WOODS. § Manufacturers of Desk, trad Fan and Powe ot crate, also Motors for Sewing Ma- 

= ct s, P e.-@ Blowers, Laborato ork d us al Purposes, 
Push Button Shells, Bell Boxes, Bases, Rosettes, Rte., Rte, Pr Swicclies, switehboards, Bie. We make over 100 kinds of A.C. Motors from 1-90 108 

: orse-power 

e%e Electroplating in Gold, Silver, Nickel and Brass. = THE EMERSON ELECTRIC MFG, CO.. 714, 716, 718 St. Charles St., St. Louis, Mo. 
CURR R RRR CREE RCT RRR CERRO eee 
OOK S ‘VI ILCAN | / F .D) i | BRE: In Writing to Advertisers Sub- 
on electrical subjects mailed to any : : scribers will confer a favor on us and 
address in the world, POSTAGE : Highest grade for electrical insulation and mechanical = also on the advertisers by mentioning 
PREPAID, on receipt of price. = purposes. In sheets, tubes, rods and special shapes. that Gap che he sbeamdt & 


The ¥. a. came Tee 0O.,; : Catalogue and Samples on application. 
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hoebing Wire au Cables 


ARE USED 
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In Every Branch of Electrical Industries. 


JOHN A. ROEBLING’S SONS COMPANY, Works at TRENTON, N. J. 


117-121 Liberty Street, New York. 171-173 Lake Street, Chicago. 
32 S. Water Street, Cleveland. 25 & 27 Fremont Street, San Francisco. 
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More Valuable Electric Current 
Is Wasted 


in operating Blowers and Exhaust Fans than in any other way we know of, for 
it is the practice of most motor makers to connect therewith motors of the 
ordinary type in which speed reduction is secured through interposition of 
wasteful resistance in the armature circuit. WE don’t doit this way. OUR 
method is to get the reduced speeds through field control, field commutation 
or double armature windings, which method is an immense current saver. 
If you are interested write us for further information. 


THE C&C ELECTRIC COMPANY, 


Offices or Agents in Main Offices, 143 Liberty St., New York. 


Leading Cities. 











JANTZ & LEIST ELECTRIC CO. oem GENERATING SETS 


Multipolar Motors and Dynamos. 


Standard Sizes from 8 to 50 K.W., 110, 220 and 500 volts. 
Motors Designed for Direct Connection to all kinds of Machinery. Special Dynamos 
for Blectrotypers and Platers (from 1 to 6 volts and from 200 to 2,500 amperes). 


222 E. 9th STREET, - CINCINNATI, OHIO, U. S. A.: 


SWITCHES, SWITCHBOARDS 


AND TABLET BOARDS. 


Have you a copy of our Catalogue ‘‘D’’? 










EYANSON & 
ARMPRIESTER, 


COMMERCE STREET, 
Cor. of Seventh Street, 


PHILADELPHIA, PA. 


(2) DOUBLE-POLE SWITCH, 


JENNEY 


DYNAMOS an»D MOTORS 


ARE STRICTLY HIGH GRADE. 
Keep your eye on Succeeding Advertisements. 


™ B. F. STU RTEVANT. co., 
WAREROOMS: 
= Boston, 34 Oliver St.; NewYork, 131 Liberty St.; Philadelphia,135 N. Third St.; 


JENNEY ELECTRIC MFG. CO., v ' Indiananolis, Ind. : Chicago, 16 So. Canal St.; London, Eng., 75 Queen Victoria St. 


rmifage = 


Alerschell Go. 


cNorth Tonawanda, N.Y 
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200 K. W. 
Belted 










































(eo 
Generator. 
SIEMENS & HALSKE ELECTRIC CO., 
CHICAGO, ILL. 
621 Broadway, NEW YORK. Perin Bldg., CINCINNATI. 531 Chestnut Street, PHILADELPHIA. 
10 Front St., SAN FRANCISCO. - 77 Pearl St., BOSTON. Denver Eng’g Works, DENVER, COLO. 
AUXILIARY BREAK 
SWITCHES 
— FOR 500 VOLTS. 
:] Quick Break of 90° Instantly. 
i Voltage eeuliiees a |: 
i" insure Steady Light from unsteady power, : 
g For use with Steam or Water Plants. : 
ES ——No Attendance Required.— : anetndenh a 
es Regulator sent on 30 days’ trial. : . 
ks Ve aoe care ae Shawmut Fuse Wire Co., 


Let us show what it can do for you. 





93 FEDERAL STREET, 


Belknap Tlotor Company, 
BOSTON, MASS. 


578 Fore Street. PORTLAND, MAINE. 








cereal aaa 





XXiV THE BHLECTRICAL WORLD. DECEMBER 31, 1808. 


Electric Power Transmission. 


State your requirements 
and send for catalogue. 


THE DAYTON GLOBE 
IRON WORKS CoO., 


_DAYTON, OHIO, U. S. A. elo 





FRANKLIN VAN WINKLE, M. E., 
New York Representative, 
120 LIBERTY STREET, NEW YORK, 
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The Potomac Terra Cotta Co. 


36 Corcoran Building, WASHINGTON, D. C. 


$ 





THe CAZIN WATER WHEEL 


ts giving satisfaction wherever used, affording 
the cheapest and most efficient power for 


Electrical Transmission 


and a hundred other uses to en? ¢, tt can 
be put in large or small units. 














MANUFACTURED BY THE 


AMERICAN IMPULSE WHEEL COMPANY, 120 Liberty St., N.Y. 


Secured by Letters Patent, duly assigned. Other claims are now pending. 
Manufacturers of 


“Terra Cotta Conduit oo ote totes ic Wires. 
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The | mproved 
Werren Alternator 


SKILL WHERE We believe 
IT BELONGS. that the time 


to employ 
expensive skill is when the 
Dynamo is being designed and che 
built ; that the finished 
machine will be so simple 
and free from omplica- 
tions that the future 
owner, an use inexpen- 
sive unskil ed labor, yet 
obtain the highest and 
best results. 
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EXPENSIVELY 
BUILT. 
CHEAPLY 
OPERATED. 















Write us for Bulletin ie 







i wis os No. 8. 
ai ‘ aE SS 
WARREN ELECTRIC MANUFACTURING CO., Sandusky, Ohio. 
tart Plitert Or Pancapetreie,” wean tenes” Wa N gnne or Love Mon 





1217 Filbert St... PHILADELPHIA, é 
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VICTOR TURBINES OPERATING DYNAMOS, 


That there are more Victor Turbines in use supplying Power for Electric Generators than any other is due to the 
many points of superiority possessed by this Turbine. 


FEATURES WORTH REMEMBERING: 


High Speed, Close Regulation, 


DECEMBER 3I, 








Great Capacity, High Efficiency, 
Perfect Cylinder Gate, 
1 Steady Motion. 





WRITE FOR CATALOGUE, 


Stilwell=Bierce & Smith-Vaile Co., Dayton, Ohio. 


NEW YORK OFFICE: 141 BROADWAY. 


PELTON WATER WHEEL COMPANY 


gives exclusive attention to the development and utilization of water powers by 
the most modern, economic and improved methods. An experience of more than 
fifteen years, involving both the theory and practice of hydraulic engineering as 
relates to power development in its widest range of application, is at the service 
of its customers. 


NINE THOUSAND WHEELS NOW RUNNING 


Aggregating some 700,000 h. p. electric power transmission. 
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In Writ jer Aaa Sub b t a quantity water. State your head and write for pamphlet. 
1 ing Oo vertisers Subscr e - 
vertisers by mentioning that they saw the advertisement in THs ELECTRICAL WORLD, § JAMES LEFFEL & CO.,Springfield,Ohio,U.S.A. 


VvicCORMICK TURBINES 


Estimates furnished for 


S 2 . 
2 ® = 
° 2 = 
z e 2g: 
3 3 : 
Zu 9 . 
=e = = 
£ 3 (HRISTIA ae RT , 44. ae ™ : Pelton Wheels afford the most reliable and efficient power for such service, 
= a 7 FOU RS & MACH IN o ° and are running the majority of stations of this character in the United States, as 
ISTs 7 = well as most foreign countries, Highest efficiency and absolute regulation guar- 
oe S* fF : ~ anteed under the most extreme variations of load. Catalogues furnished on 
ef S cv ~ application. Address 
ses © . 
fs 2 s : PELTON WATER WHEEL COMPANY, 
5 = &. _ . 148 Liberty St., New York City, U.S. A. 121 Main St., San Francisco, Gal., U.S. A, 
a oJ x cian BECKER RRERRERRERERERERRRERREERERERERRRRRRRRERERERREREERRRREEEE 
— y 3 s os 7 
== 3 = 
35 = o » 
— ¢ 
a = = 
Eee POWER TRANSMITTING ENN A 3 : 
fa NPE WHEELS, FRI @ 2 s 
@ © EARING K¢ ae S : 
2S SHAFTING. py ‘< : For Heads of 3 Feet to 2000 Feet. 
sc. . Recent Holyoke tests enable us to guarantee : 
~ = » : The Largest Power ever obtained from a wheel of the same diameter. The 
= x e highest speed ever obtained for the same power. The highest mean efficiency 
a - — ever realized when running from half to full gate. We guarantee also: A 
£ g = runner of the greatest possible strength. A gate unequaled in quickness 
oO = 4 and ease of opening and closing. A special adaptation to all kinds of 
. = 
Address Box 124 [1. . ‘ 
: ELECTRIC POWER AND LIGHTING PLANTS 
086006680800 Tests show over 81 per cent. average efficiency with half to full 
s 
= 


State your require- 


ments and send complete Power Plants, 


and results guaranteed. 


& 4 4 


presents a Beers of 51-inch McCormick turbines, 1300 H. P., with 10 foot diameter rope sheave, aoe ing 27 ropes 1% inch diameter, driving 750-K. W. generator in 
No. 2 ae of the mento Electric, Gas & Railway Co., Foisom, Cal. This company are using in their No. 1 station four pairs of 30-inch turbines of same make, 
developing 5000 H. P. which are direct-connected to four generators, transmitting power 23 miles to Sacramento, 


S. MORGAN SMITH COMPANY. - - = YORB, PA. U. BS. A. 


for Catalogue. 
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All Telephone Companies 


Should have one of our valuable sample cards of SPECIAL 
PARANITe WIRE for TELEPHONE WORK, 
showing samples of the following : 

No. 19, Single Conductor, Plain ; No. 19, Single Conductor, 
Braided ; No. 19, Double Conductor, Twisted, Plain ; No. 19, 
Double Conductor, Twisted Saturated Braid ; No. 19, Double 
Conductor, Twisted Glazed Braid. 





The above wires should be used by every telephone company to 
secure perfect service. 


ELECTRIC APPLIANCE COMPANY, 


Electrical Supplies, - ° - 242 Madison Street, Chicago. 


RAINBOW PACKING. 


Thousands of Imitators.- 
No Equal. 

Will Hold Highest Pressure. 
Don’t have to use wire and 
cloth to hold 
RAINBOW. 

Can’t blow it out. 

The Color of Rainbow 
Packing is Red. 
Three Rows of Diamonds In 
Black throughout the length 
ofeach and every Roll, 


PATENTED AND MANUFACTURED RXCLUSIVELY BY 


PEERLESS RUBBER MFG. CO., 16 Warren St, New York. 


26-44 Woodward Ave,, Detroit, Mich. 202-210 So. Water St., Chicago, Ill. 
















FOr ARWUATUHE = 
INDIA & AMBER 


ALY 


IN ANY SHAPE GR PATTERN. 


INSULATED && 


Cloths and Papers. 


~Stansted, 


WRITE FOR SAMPLES. 
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Without an equal for FANS= 

eeloc atter and all MOTORS. Does not 
@ polarize under heavy work. 

DRY BATTERIES. Best of all is the MASCOT. 
Made by J. H. BUNNELL & CO., 76 Cortlandt Street, New York. 

Best Construction and Ingredients, Strongest, Most Durable and Reliable. Size, 


6x2\%. Fifty cents per Cell. Liberal discount. Send forspecial prices and catalogue. 
BRC RRR RCH RRC R RTC R REPRE RRR 


Keystone Electrical InstrumentCo. 


901 MONTGOMERY AVE., PHILADELPHIA. 
Switchboard Instruments 


for Central Stations and Isolated Plants, Portable Voltmeters. 
Ground Detectors and Polarity Indicators. 


CHICAGO: NEW YORK: 
231 So. Canal St. 15 Cortlandt Street. 


EXTRA INSULATING 


STERLING varnisit 


We desire to place our Insulating Varnish 
on sale through reputable electrical supply 
houses in the principal cities of the United 
States. Correspondence with electrical 
supply dealers is solicited. 














STERLING VARNISH CO., 325 water St., Pittsburgh, Pa. 
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MICE Tote recy vr ‘a Insulator Co. ul 


21SWater st. New York S Chicago, 117 Lake St. 








ANNUNCIATORS 1x BELLS 


CATALOGUES AND PRICES ON APPLICATION. 


:PARTRICK, CARTER & WILKINS, “*58res32t Sire" 


PHILADELPHIA. 


FOR ELECTRICAL ENGINEERS. 


THE BEST EDUCATION IS THAT WHICH 
HELPS TO INCREASE ONE’S SALARY. 


AFWuY tHe > American School of Correspondence, 


eatsahiek by the Commonwealth of Massachusetts) 


TEACHING ONLY ENGI N EERI NG, ante yy Sama 


MECHANICAL, 
OFFERS THE BEST EDUCATION BY MAIL. 


BECAUSE iT IS 
urely EDUCATIONAL INSTITUTION and NOT a menep-enaning enterprise. 
4 Rehool CHARTERED by the Commonwealth of Massachusett: 
Devoted exclusively to ENGINEERING (Steam, Electrical and Mechanical). 
Conducted by technical EXPERTS of world-wide reputation. 


Special offer to readers of “ The Electrical World.” For the next 30 da « 
we will give 33% % discount from our regular tuition fee to all readers of “The 
Electrical World, Write for Handbook “ W” of the School containing Schedules 
of Courses, list of instructors, pages from instruction papers, etc. 


AMERICAN SCHOOL OF CORRESPONDENCE, 

BOSTON, MASS., U. S. A. 

anmnneht m —— RHEOSTATS. 
SWITCHBOARD INSTS. 
TESTING INSTRUMENTS 

BRUSHES 
F. W. Bradley, Equitable Building, Boston. 
a J. B. McKeague, 324 Dearborn Street, Chicago. 
= Southern Electrical Supply Co., St. L ouis, M Mo. 


Doubleday-Hill Electric Co., Pittsburgh, Pa. 
= John T, Burke, Omaha, Nebrashe. 


















Dunham, Carrigan & Hayden Co., SanFrancisco, Cal, 
J. C. Dolph, 126 Liberty Street, N. Y. 
Charles Wirt, 1(28 Filbert Street, Philadelphia. 
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PERFECT: 


Ty 


i bad Ladner 


- ae 
COMPOUND 


UNEQGUALE E>. 


REGISTERED. 


Essex,Engq. 
SEND FOR PRICES. 


Samson Spot Cord. 


For Arc Light and Trolley Cord. 
Send for Samples and Prices. 
(Waterproofed) SAMSON CORDAGE WORKS, BOSTON, MASS, 








OUR STEREOPTICON LAMP 


Has a spiral filament in the form of an 
open watch spring, It gives 50C. P. 
at 50 to 120 volts. Candelabra, Dec- 
orative and Miniature Lamps and Re- 
ceptacles described in Catalogue No. 
9044. X-Ray Tubesand Fluoroscopes 
in Catalogue No. go5o. 

EpIsoN DECORATIVE AND MINIATURE 

Lamp DeprT, 


(General Electric Co.) Harrison, N. J. 





er CROSS OIL FILTER: 


Ba actually reduces oil bills 50 per cent. or more. Sent on ap- 
proval. Capacities ranging from 3 to $20 per day. Used 
in 20 countries. It is specially adapted to tric Light and 
Row Plants. Established eight successful years. 
The BURT MANUFACT URING CO., Akron, 0., U.S. A. 
Largest Manufacturers of Oil Filters in the World. 
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c £ ~ FRANK N, PHILLips, Pres, EUGENE F. PHILLIPS, E. ROWLAND PHILLIPS, Vice-Pres. 
h : 3 W a os H. WAGENSsIL, Treas. General Manager. C. R. REMINGTON, JR., Sec'y. 
Ihe Clark IfFe€.:AMERICAN ELECTRICAL WORKS, 
For Switch- All sizes of ~ PROVIDENCE, R. I. 
‘ s ae stranded an ~ 
ee re tis cau cicesBare ald Insulated Klectric Wire 
way and and cables§ j 
with Clark’ss ELECTRIO LIGHT LINE WIRE, 
Motor use. insulation, § INCANDESCENT AND FLEXIBLE COORDS, 
Inepector Boston Fire Underwriters’ Union says:—“‘ A thoroughl reliable « 
= and desirable wire in every respect.” — : : Railway Feeder and Trolley Wire, 
The Clark wire has been before the public and in use for the past 10 years, and hass AMERICANITE, MAGNET, OFFIOE AND 


met with universal favor. We guarantee our insulation wherever used, Aerial, Under-& 
ground or Submarine, and our net prices are as low, if not lower, than any other first-s= ANNUNOIATOR WIRES. 


class insulated wire. We shall be pleased to mail Catalogues, with terms and discounts =CABLES FOR AERIAL AND UNDERGROUND USE. 


for quantities. 





s = NEw YorK: P. C. Ackerman, 10 Cortlandt St. 





EASTERN ELECTRIC CABLE COMPANY, = CHICAGO: F, E. Donohoe, 241 Madison St. 
HENRY A. CLARK, Treas. and Gen’! Mgr. 61-63 Hompehive 8t., = MONTREAL: Eugene F, Phillips’ Electrical Works. 
HERBERT H. EUSTIS, Pres’t and Electrician. BOSTON, MASS.-= Main Offices and Factories, Phillipsdale, R.I. 


(RGOOORRDDcecCRSeDeLARoconnSODonDODeeDCOReSCOTORSeeReesedeOSDeceRSDNccceneDecRoccccctcccccenessccccarsnednccnnenctccccccheoccccesccccsccccccccoccccescccccel 


TAUGHT IN OUR ELECTRICAL COURSE 
by correspondence. The Student is furnished a mac hine, 
which he winds and uses in experimental work, after the 
theory is learned. Courses in four other branches also giver, 

SEND FOR OUR LARGE CATALOGUE, MAILED FREE. 
Institute for HOME STUDY OF ENGINEERING, 
79-80 Blackstone Bid¢., Cleveland, Ohio. 


( ash as ab le tr eed dee hah et hc denier hg ay mig TEE Ed ag 


eee CeIaAGeeeaee 
Electricity Taught by Mail at Home. LEARN AT HOME BY MAIL. [@) 


= 
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= 
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7 
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7 
. 
~~ 
> athe More you Learn, 
Thorough instruction at home under the direction of able Engineers ° 
Specially prepared Instruction and Question Papers furnished students in s 
place of ordinary text books, Following are the courses in electricity. : 
. 
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he More Yeu Earn. 

Electrical Engimecering—A thorough course in Mechanical and Electrical EF N G } NE. E et | N G 
Successfully taught by our well-tried method. Tuition fees the 
lowest—payable $2 on enrolling and balance at §2 per month. In- 
struction till you complete the course. Each student receives free 
text books without complicated mathematics written for us by 
eminent engineers andexperts, Electrical courses offered also in 

. Electric Station Engineering, Lighting, Railways, Telegraph, 
toe Telephony ,Biectro-plating. Also Mechanical Drawing 

————«-~~ and Design of Dynamo Electric Machinery. 

~ Our efficie ney and reliability insured by our 7 years of experience 
tn teaching by correspondence. 

Free Illustrated circular F containing list and prices of courses, 
Sample pages of text books, drawing plates and booklet of letters 
from students all over the world sent on application. 


THE UNITED CORRESPONDENCE SCHOOLS, 


nennees Ine, 

Electriecal—For those who wish to spend little time in studying the mathe- 
matics and physics preparatory to the advanced papers on electricity. 

Electric Power and Ligtting—Includes instruction in the installa- 
tion, care and operation of electric light, power and railway ‘plants. 

Blectric Lighting—For men employed about electric light plants, 

Electric Railways—For men employed about electric railways. 

Telegraphy—tTreats of the design, construction, installation and operation 
of telegraph and cable apparatus and systems. 

Feiephony—tTreats of the design, installation and operation of telephones 
and telephone systems. 

Wiring and Bell Work—For those desiring a knowledge of electric 
light wiring and bell work. 


Also courses in Steam Engineering, 


aoe 






; yng ineerin T 

ae ne ee Te one Era F. W. EWALD, 154-158 Fifth Avenue 
— ee a SCRANTON, PA- Gen. Manager. EW YORK. 

Circulars containing full partic- i 
ph sample pages of instruction 

ers and specimen drawing plates 

Pin be sent free. Write, stating 
subject you wish to study, to (SSCRRERERERREEEe ERCRECERSEEEEEEE REE eeeeeeeeseeeeeeeeEs 


WM. . ROSENBAUM, 


ELECTRICAL EXPERT and 
PATENT SOLICITOR, 


Room 177, Times Building, New York City 


Successor to the Patent Business formerly conducted = 
by the W. J. Johnston Co, 


VENTILATING FAN 
CONTROLLERS. 


Ward Leonard Electric Co., 


Bronxville, N. Y., U. S. A. 





CORRESPONDENCE 


SCHOOLS, a ta iimenstnee 
BOX 818, SCRANTON, PA. TIN — 









; THE INTERNATIONAL 
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“AYAT T BEGQOME AN EL EQGTDICAL ENGINEER 9 


CAN | BECOME AN ELECTRICAL ENGINEER ? 


This question is answered in our FREE illustrated book, entitled: 4 
Sy “CAN I BECOME AN ELECTRICAL ENGINEER?” Address J ye 


( rt Me phInt 


. © 
ae 
ae 


ma, THE ELECTRICAL ENGINEER INSTITUTE OF CORRESPONDENCE 
INSTRUCTION, DEPT. H, p NG 
mea Le 120-122 LIBERTY STREET, NEW YORK, U. S. A. Ney 


i ar ae (Conducted under the auspices of ‘* The Electrical Engineer.’’) ALL 
Instruction Payable in Instalments of $2.00 PER MONTH. ' 


OUR **ALL PORCELAIN ”’ = In Writing to Advertisers Sub- 


= scribers will confer a favor on us and 


— Fee 
MM Transformer Fuse PLU gi: on the advertisers by mentioning 


5,4 =that they saw the advertisement in 


is simple and compact and allows the use 
of a much aeer fuse than any other. = THE ELECTRICAL WORLD. 


Best results on 2,000 volts. Sen for cir- Seececuccceeeuseescesccescesscecsen} 


culars of new porcelain specialties. oni aan 


Peru Electric Manufacturing Go,,2 § <Aomas2¥ ction 
PERU IND. Deango MMS as 5S 


=“KOCH” WOVEN WIRE TUBE: =~ nn0< 








+ Storage 


“American: ‘asin 


the best. Send for descriptive 


circular, Absolutely Non-infringing. 
Protection @uaranteed, 


AMERICAN BATTERY C0. 


Est’d 1889. 174S,ClintonSt.,Chicago, Ill. 






de : ; wae 
ai ILA aietak Skew 
4 s ond ee Kitsch ace. 
‘STORAGE bee wee 
= 3 waar ond Lovin 
BATTERIES. : por pe Bp 9 


QOAaZMA> TU & 


Portable, Stationary, Marine. Power and lighting. ® 

K specially adapted to heavy service. Most success- § 

ful Electro-Chemical Plate tt produced. LOCKIEs ° 
VIALL STORAGE BATTERY COMPANY, 11573 # Ldnene 


& 
Michigan Avenue, Chicago. 
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ca emia ae A are a a a a a a a i ce a a ee ee a 
_ HELP Ww ANTED D- KI reduces the working capacity of a motor or dynamo, DoSITION WANTED—A successful elec- 
wears out the commutator, wastes power and may cause : trical designer,inventor and engineer, 


The rate for " “ Help Wanted” ad-= 





vertisements of forty words or less® ; ‘tion s@ man. 
ts one dollar and hf ifty cents an in-* a Mn ee ree lg 
Sertion ; additional words three’ EDWMUTATDOR EO 4 BO cents per stick SCCCUGEEHCOURGRECCORRESEEEOCOEEEECOSOSS 
cents each. Remittance should ac-= aris f $5.00 hs Benen s : ee cetes at dene 
compan order » Pa of S ee p . desires a position ; experience of four 
y . S$ Ab 3] wW ll NotG the Brush Sand ahalf years in laboratory work, gen- 
Serene erent ern nares solute y Will Not Gum the brushes. "eral testing, electrical measurements and 
=It will put that HIGH GLOSS ON THE COMMUTATOR you have so long sought after. § caring | for electrical machinery ; two years 
Storace BatTreRices : FOR SALE BY ALL SUPPLY HOUSES, OR sin writing on engineering subjects; one 


RENTED, RECHARGED, REPAIRED, 
STORED ELECTRIC POWER SUPPLIED. - 


Portable Electric Lanterns, | Yacht Lighting = _ 
Carriage Lamps. | @ specialty. S = Address otaioun per eae = = The Electrical World, New York. ft 


The Storage Battery Supply Company & S2scesccsccsecsevscevecseevecsevsevsetteseccnaneccenseansessrorvonnetiacencte 
: 239 Kast 27th Street, New York. 5 If you want an article that will repeat ‘sel Practical Running ot Dynamos. 


ELL LLL | TRY 


0 Introduce Our Catalogue = : U SY Ai a 7 eg - cating and remedying of troubles in dyna- 


oo scientific books we will send, post- « 
Fs on Wy ecet of only 3&c, to cover actual ® 


A BC of ELECTRICITY, 6sth thousand, en-= For polishing ail kinds of metals, 
dorsed by Thos. A. Edison; 1 Vol., t2mo, cloth, fuily © Sold by Deafe 
Mlustrated , a copy gt a weird and startling tale of = 
NAMO,” ‘entitle 
and our catalogue of popular scientific © 
teens to-day; quick action is necessary. 


' American Technical Book Geo. 
42vV 





SIXTH EDITION, With Supplement. 


3 

Dynamo :P0s 
Electric : 

Machinerv. 


By er P. THOMPSON, S cqcescesecsoucosctonccscncceseceseesesse et electric railway supplies ; long expe- sy Y. Office, 853 Broadway. 


4 MANUAL FOR STUDENTS 


” t It vo 1 le 
The W. J, Johnston Co., s mission, etc., direct and alternating sys-® list of such goods; one familiar with proof-# = also on the advertisers by mentioning 


9 Murray 8t., New York. slarge means. Address “‘B.,” care Theg‘*RAILWAY SUPPLIES,” care The Elec. 8 =THE ELECTRICAL WORLD. 





BARGAINS 


A.O.KUEHMSTED Prest. Office and Works 58-60-62 S. Clinton St. Chicago A. Louis KUEHMSTED 





Special 
Announcement. 





out the balance of the 
stock of the defunct 
Electrical Exchange, 
of which concern T.S 
Lane was president, 
and R. R. Lane, 
secretary, and which 
steck was sold to us 
at public auction by 
Judge Carter of the 
Cook County Court. 


anteed as represented 
by the Chas... E. 
Gregory Company. 
Write us your wants 
and get our prices. 


ALI. MACHINES 
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5 who has been with the same company mere 
= than eleven years, would like tocorrespond 


« with any company or petne wanting such 
The only article that will prevent sparking. § advees H. &. HEATH, Wind- 


a fire. All of this may be avoided 1f you use 






























® year in electrical and mechanical testing ; 
=sthoroughly understands alternating cur- 


K. MCLENNAN & CO., irents: can ao designing | best reference j 


Sole Manufacturers, "gree of M.E. Address “#XPERT,” care 





= Sample furnished free upon receipt of coupon. 

























909 Title and Trust Building, Chicago BS saegocasdenceccnnccauhbebssiondpassonves 


Write for Price List 
Now on the Press. 


=) Cus will be the 

most comprehensive 
FUSE WIRE 
CATALOGUE ever ° 
issued. (Pigeon- } 
hole size.) It gives 5 
full information for 
ordering 






: A little booklet on the care and the lo- 


=» mos and motors. 
—« & NMETAL POLISHE Price, 10 Cents. 


rs, Samples free. ‘ee and Electrical 
THE LORD OF THE DY- Geo. W. Hoffman, Mfr, =: PHILADELPHIA BOOK CO., 


295 E, Washington St., Indianapolis, Ind. 217 South Ninth St., PHILADELPHIA, PA. 
CCR RCRRCR RRR CCRC R CRTC R RRR 


BUCKEYE ELECTRIC REPAIR WORKS. 


Building iand Repairing all Classes of 


Electric | P acon Generators and : ik esas vine at., Columbus, Ohio. :Fuse Wire, Fuse Strip, 


ANTED-By a well-known electrica 
POSITIONS WANTED:: q manufacturing company in Ohio ai Fuse Links. 
ED oo electrician; one who is accustomeds 
a : "to drawing preferred; a good chance fors Also ‘‘STANDARD” Telegraph 
The rate for *‘Position Wanted” Sthe right man; state experienceand salary Sand Telephone fuses and bases. 
advertisements of forty words ortexpected. Address “OHIO,” care = Estimates and discounts given 


° } = Electrical World, New York. 
less ts one dollar an insertion; ad-% S FCCC CCC CRE CRTC CREE REECE EERE = promptly on receipt of specifications. 


attional words two cents each. Re-= 
mittance should accompany order. = es eae ee cee af mmeeat = Chicago Fuse Wire and Mfg. Co., 


~ =man to assist in preparing a newcatalogue § 154 Lake Street, Chicago. 


Meadowcroft’s famous work, = 


esey Street, New York. 

























Sc., B. A., F. R.S. = rience in catalogue work is not particularly « 

: s pos! TION WANTED — By competent = essential; what is wanted isa man familiar SC OSRCRRSRRRRERAR RRR ERA R ERROR ERR 
graduate electrical engineer, with $ with the electrical trade and the goods 

sview of partnership; three years’ expe-=that are marketable in the electric railway = iser - 
BLECTROTECHNICS. srience designing power and lighting Sline and who has sufficient knowledge of = In Writing to Adverti s Sub 
= plants, distribution systems, power trans-=-atalogue work to know how to make as scribers will confer a favor on us and 





stems; thoroughly up to date in theory, . reading preferred ; mention age, experi-s= 
= practice and economics; best reference ; = ence, references and salary, and address § that they saw the advertisement in 


New York. =trical World, New York. 





® Electrical World, 










Treas. and Gen. Mgre 






We are still closing 


















Everything guar- 
















OF FICES—CHARLES E. GREGORY COMPANY. 
AOTUALILY IN BSTOCH AT OUR WOREHS. 
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RAILWAY GENERATORS. 


Two M. P. 4-300-400 General Electric, with 
instruments. 

One 150 K. W. multipolar Walker. 

Two M. P. 8-400-100 General Electric gen- 
erators for direct connection. 

Two 300 K, W.tour-pole Westinghouse, 

Two 250 H. P. No, 2 four-pole Westing- 
house. 

Two M. P. 4-200-425 General Electric. 

One 125 K. W. six-pole Westinghouse. 

Two M. P. 4-100-650 General Electric. 

Two100 K. W, Edison bi-polar, 

Two M. P. 90 four-pole T.-H. 

Two D-62 bi-polar T.-H. 

Two 60 K. W, bi-polar Edison, 


CAR MOTORS. 


Lot of G. E. 800, 3 and 4 turn, drum arma- 
ture type, practically new,very cheap. 
Lot of No. 3 Westinghouse, 25 H.-P. first- 
class condition, very cheap, 
Lot of W. P. 50’s, good condition. 
Extra armatures for all the above. 


ALTERNATORS. 


One 45 K. W. Westinghouse, 2,000 volts, 
7,200 alternations, toothed armature 
witn exciter and instrumen s, 

One 2440 K. W. Westinghouse, 1,000 volts, 
16,000 alternations, iron-clad toothed 
armature, with exciter, etc. 

Two 120 K. W. Westinghouse iron-clad 
toothed armature. 

Two 60 K. W. Westinghouse, 1,000 volts, 
16,000 alternations, iron-clad toothed 
armature, 

One 45 K. W. Westinghouse, 1,000 volts, 
16,000 alternations, toothed armature, 

Two 30 K, W. Westinghouse, 1,000 volts, 
16,000 alternations, toothed armature, 
with exciters. 

Two A 120 K. W. General Electric, 1,000 
volts, 16,000 alternations, toothed 
armature, with exciters and instru- 
ments. 


One A $0 General Electric, 1,000 volt, with 


Exciter and Instruments; practically 


new; very cheap. 

Two 60 K. W. Genera: Electric, 2,000 volts, 
toothed armature, with exciters and 
instruments. 

Two A70 T.-H., 1.000 volts, 16,000 alterna- 
tions, with exciters and instruments, 

Two A 35 T.-H., 1,000 volts, 16,000 alterna- 
tions, with exciters and instruments, 

Two A 30 T,-H., 1,0u0 volts, 16,000 alterna- 
tions, with exciters and instruments, 

Two A 18, 300 light T.-H., 1,000 volts, 16,000 
alternations, with exciter, 

Two 750 light Westinghouse, 1,000 volts, 
16,000 alternations, smooth body arma- 
ture, very cheap. ‘ 

One 120 K. W. Stanley, 16,000 alternations, 
2 phase, 

One 150 K.W. Ft. Wayne, 1.000 volts, 16,000 
alternations, with exciter and instru- 


ments, 

Two 60 K. W. Slattery, 1,000 volts, 16,000 al- 
ternations, very cheap, 

One 2,000 light Slattery, very cheap. 


DIRECT CURRENT DYNAMOS 
(110 volts). 

One 60-ampere, Letter Type, Westing- 
house, compound wound. 

Two 12K. W. Edison, bi-polar, compound 
wound. 

Two 80 K. W. General Electric multipolars; 
practically new. 

Two 400 amp Westinghouse, 480 R., P. M., 
compound wo ‘nd. 


One 37 K. W. Westinghouse, compound 
wound. 
Two 100 K. W, Edison bipolar. 
wo 60K, W, Edison bipolar, 
Two 45K, W. Edison bipolar, 
Two 30K. W. Edison bipolar. 
Two 25K. W. Edison bipolar, 
Two 20K, W. Edison bipolar, 
Two 15K. W Edison b'polar. 
Two 10K. W. Edison bipolar. 


° 
One 7% H. P. Eddv. 
One 300 light horizontal type Westinghouse, 


One 65 amp. Perret. 
ARC DYNAMOS. 


Two 125-light, 1,200 c. p., Brush, latest type. 


‘lL wo w lignat Standard, 2,0u0 C, P. 
One 75 light Ft. Wayne, 1,200 C, P. 
One 75 light T.-H., 1,200 C. P. 

Two 65 light Brush No. 8, 2,000 C. P. 
Two 60 light Ft. Wayne. 2,000 C. P. 


Two 50 light T.-H, M. D., 2,000 C. P., ring 


armature, 
Two 50 light T -H. L. D., 1,200 C. P. 
Two 50 light 2,000 C, P. Brush, brand new. 
Two 4 light 1,200 C. P. T.-H. 
Two 45 light 1,200 C. P, Brush. 
Two 30 light 2 GP. T.-H. 
I wo 30 light 2 C. P. Brush. 
One 30 light 1,200 C. P. Brush. 
Two 2 light 2,000 C. P. T.-H. 
One 20 light 2,000 C, P. Brush. 


ARC LAMPS. 

We have on hand a large stock of T.-H. 
and Brush, double and single, 2,000 and 
1,200 C. P., and would particularly mention 
some of the present type No, 81 Brush that 
are as good as new. 


STATIONARY MOTORS, 


Two 40 h. p. Mather. 

One 12 K. W. Edison. 

One 40h. p. Crocker Wheeler. 

One 60 K. W. United States. 

One 7% h. p., 22%-volt, slow speed, multi- 
polar, General Electric. 

One 5h. p., 220-volt, moderate speed, multi- 
polar, General Electric. 

One 7 h. p., 220-volt, C & C. 

One 50 K. W. D50 T.-H. 

Two 10 H.-P. 500 volt Eddy. 

Two 7% H.-P 4 pole 500 volt Eddy, 

Two 5 H.-P. 500 volt Eddy. 

Two 3 H.-P. 500 volt Eddy. 

One 1 H.-P. 500 volt Eddy. 


200 
000 
000 


Three 5 H.-P. 6 pole 500 volt Perret. 
One 2% H.-P 6 pole 500 volt Perret, 
One 1 H.-P. 6 pole 500 volt Perret. 


One 10 H.-P. 500 volt Westinghouse. 


One 6 H.-P, 500 volt Mather, | 
One 5 H.-P. 500 volt Connecticut, 
Two 1 H.-P. 500 volt Lundell. 


One 7% H.-P. 500 volt Holtzer-Cabot, 
H.-P. 500 volt Holtzer-Cabot. 
H:-P. 500 volt Holtzer-Cabot. 
Two 10 H.-P. 220 volt Electr o-Dynamie, 
5 H.-P. 220 volt 6 pole Perret. 
2 H.-P, 220 volt C & C. 
One 6 H.-P. 220 volt Jenny. 
One 8 H.-P. 220 volt Sprague. 
One % H..- P, 220 volt Eddy. 
A number of others of smaller size, 
volts. 


TRANSFORMERS. 

We have on hand a large stock of Stanley 
and T.-H. type F converters, 1,000 volts 
primary, 50 or 100 secondary, which we are 
selling at a very reasonable price. They 
are practically new, and were replaced im- 
mediately after being purchased for the 
reason that it was necessary to adopt 2,000 
volts. They have all been put through the 
factory. 





Write for our List of these 
Transformers. 





Every machine guaranteed to be in abso- 
lutely first-class condition. 

If you need anything that is not on thie 
list write to us anyway, aS we can almest 
certainly secure it for you. 


ENGINES. 


One Wright Corliss 800 h. p., high pressure 
cyhnder, 20% in.; low pressure cylin- 
der, 40% in.; stroke, 36 in.; twin com- 
pound; very cheap. 

One 450 h. p Mcintosh-Seyvmour, com- 

ound, 4% in.x23 in. x22 in. 

One E. P. Allis Corliss, compound tandem, 
20 in.x30 in.x48 in.; practically new. 

One 150h p. high speed Ball & Wood. 

Several others. 


ROSSITER, MAC GOVERN & CO., 


FACTORY AND REPAIR SHOPS: 





BARGAINS 


35°37 N. J. R.R. Avenue, - NEWARK, N. J. 





141 Broadway, New York. 


od 
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FOR SALE. 







A. Louis KUEHMSTED 
Treas. and Gen. Mgr. 


110-Volt Dynamos. 1 30K. W. Jenner. 1 50-light 1200 c. p. T.-H., L. D. 12. 116 H. P. T.-H. 
5 -Bpdiekt Somes 14 « dison. 150 « i200 « Standard. 1 25 « T.-H. 
1 55 S ‘di ye 2100 « Edison, No. 82. 150 « 2000 « Standard. 2 25 « Edison. 
1 BS E son. y 1150 « Westinghouse, M. P, 150 « 2000 « Krush, No. 7%. 1 25 « Amer. Eng. Co 
2 TE eon ggaaaaal 3 4 « 2000 « Excelsior, new type, 1 30 « Rockford. 
- ~ Ww ° « 2000 « rush, No. 8 . 
: 180 > Bday. Jenney. Alternators, 1100 « 2000 « Western Electric. 5800-Volt Motors. 
“ estern Electric, 1 350-light T.-H., Als. ; : 
1 20 « T.-H. 1 400 « ‘T.-H. Iron Clad. 110-Volt Motors ; : H. P. a sUaehouan 
2 270 « General Electric, direct con-1 500 « Standard, 30 K. W. . 1 % Cc x Wheel 
nected to Case engine. 1 500 « Bain. 2 ¥H.P. Sprague, 1 : : oo 
1 280 « Gen’l Electric, M. P. 1 500 « Westinghouse, No. 0. 1 83 « Jenney. _ a ison. 
} 825 « Amer. Eng. Cé., M. P. 1 600 « ‘T.-H., 80K. W.,2 phase. 138 « EB&C.,M.P. [3 >; 
850 .« Edison,20 K. W. 1 600 « Westinghouse,80K.W.,toothed1 4 « Edison. ae Ee Wee ingh 
1 42 « United States. armature, 2 10 « Eddy. i 8 « Petrone’ ouse. 
2 480 « Brush. 8 650 « T,-H., A 35. i 2 « Western Electric. 17 : nn 
1 540 « Lounsbury, M. P. 3 750 « Westinghouse, 87% K. W. 1 18 « Triumph. 1 rf = Cor : ial 
1 540 «w Edison, 30K. W. 8 750 « Westinghouse, self-oilers. 1 20 « General Electric, M. P. 1 7% : oo. al. 
1 800 « Rockford, 1 900 « Westinghouse, 45 K.W.,toothed4 95 « Edison, 20K. W. $%% « EB&c. Multipol 
11000 wu jensey. armature. 1 25 « Amer. Eng. Co., M. P, 1 0” e Card. wep 
11000 « tdison, 60 K. W. 11000 « Westinghouse, 2-phase,toothed1 35 « Edison, 30K. W 110 = Eda , 
21500 « Edison, 100 K. W. 9 tee ai armature, 50 K. W. 1 35 « Lounsbury, M. P. 2 12 S T - D 10 
F « attery. 1 50 « Rockfor 1 ; F 
220 Volt Dynamos. 81500 « Westinghouse, 75K. W. 1 %5 « Jenney. 4 : : . — 
: L = Ww. z & C., Multipolar. 1 : « Edison, 60 a. 1 18 « Edison, 15 K. W. 
“ isher, M. P, 2 125 « Edison, 100 K, ‘6 ‘ arci 
; e « Edison. Arc Dynamos. : : i SRO’ iuhinces 
« T.-H. 1 20-light 1200 c. p. Excelsior. a 1% « T.-H. : 
‘= “ tino. 120 « 2000 « Excelsior. 220-Volt Motors. 130 « Rockford. 
19 us .-H, 120 « 2000 « Western Electric, 1 ¥% H. P. Elliott-Lincoln, M. P. 1 30 « E. & C., Multipolar. 
ae .e. Eng. Co., M. P. 120 « 2000 « Brush. 1 3% « Hawkeye. 1 35 « Tenney. 
« Rockford. 1 25 « 2000 « Thomson-Houston, 1 “ C & C. g. ; 2125 « Edison, No. 82. 
* 1 “ 1200 « Ft. Wavne, Wood, 1 “ a. ., Multipolar. 
500 Volt Generators, 130 « 1200 « T,-H., K 12. 14 « Edison Alternating Motors. 
1 15 K. W. Edison. 130 « 2000 « T.-H.,M2 1 6 « Bernard. 
118 « Commercial. 830 « 2000 « Brush. 2. « E. &C., Multipolar, 1 4%H.P. Stanley, single phase. 
2. ¢< Rac. Multipolar. 835 « 2000 « T7T.-H.,L. D.2. 110 « Belding. : 2 « Stanley, two phase. 
32 «- SH. 140 « 2000 « Western Electric. 1 10 « Eddy. 6 « Westinghouse, two phase, 
1 2% « Rockford. 245 «w 1200 « T.-H., M12. 110 « Fisher, M. P. 120  « General Electric, monocyclic. 
1 2% « General Electric, direct con-445 « 1200 « Brush, No.7. 1 15 « Eddy. 1 30 « General Electric, monocyclic. 
nected, 250 « 2000 « T.-H., M. D. 1 15 « Edison, 12K. W. 1 50 « General Electric, monocyclic. 


Large lot of TRANSFORMERS of standard makes; also ARC BAMPS. 
WIRE, SUPPRIES. Send for our monthly Bargain Sheet, giving complete list with met prices. 


All kinds of INSTRUMENTS, METERS, SWITCHES, 
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BARCAINS IN OYNaMOS AND ENCINES. 


WRITE US FOR PRICE LIST 25. 
Direct Current Dynamos. Aiternating Current Dynamos. Arc Dynamos. Engines. Boilers. Pumps. Heaters. All capacities. 


This apparatus has been removed from our own Central Stations to make room for larger units. We therefore know its history 
and can guarantee it to be in thoroughly good operative condition. 


OBMIOCAGO HDISON COMPANY, 189 Adams St., Chicago. 


Bargains for Sale, New and Second-hand. :7or*"«orecnnee 


1 30-It., 1000-c. p. Fuller arc dynamo 
D.-C. DYNAMOS. ARC LAMPS. MOTORS. ENGINES. 


with 6 lamps, $250. 
10-h. p., 220-v., Edison motor, $190. 
2 1000-light U. S. 20 Manhattan 150-ho 30, 50, 75, 85, 100, 125, 150 
” Pr = 1,2 and3 Horse Power ; ce ee ae es 


1 
1 150-It., 125-v. , Edison bipolar, $190. 
1 120 “6 sc “6 $150. 
; 5 1 2-h p., 500-v., Jenney motor, $75. 
2 1000-light Edison 10 Pioneer 150-hour 175 and 200 Horse Power. 54 
‘ 
2 750-light Edison 20 Upton Knight 5,7and10 si Prominent Makes. Pumps, 
2 30-K. W. Edison 30 Fort Wayne Wood 12,15 and 20 * "§ Injectors, Heaters, 


00 Harrison Wall ’Phones, $6 each, 
all new. 
2 25-K. W. Edison 10 Western Electric, double 110,220 and 500 Volt D.-C. Cars and Railway Material. 


All apparatus listed’ has gone through 
our repair shops and is practically as 
good as new—taken as part payment for 
apparatus of greater capacity. 


We are manufacturers of high-grade 


Correspond with us if you wish to buy or sell. multipolar motors and generators, Our 


= machines and prices are right. Write us. 


We can furnish anything desired = Agents wanted. 


Have you a Dynamo or Tlotor for Sale? 


THOMPSON, SON & CO., 107 Liberty St., New York.! Zest" "= 


seeessessssenanssssssuzencessssssssssisssssssusnesssstsnssvousssoesseseseensesessseanaansusstisusatestetesnaesninuinl Furniture City Electric Co., 


REPAIRING = LOUK ” GRAND Rapips, MIcu 
on stiobes:E LOKPURATIONS FORK EO. SECC REEERECCRECERREEEEEER eee eee ee 
s hified and explicit. More favorable than® 
yo "any other State. No taxon cap‘tal stock » 
Etched . or $85 1 will furnish by return mail§ 
Shates, = charter and license, hold first meeting, signs 


REMEMBER THE NAME 
**transfers and adjourn to your office for = 


AND DON’T DO A THING UNTIL 
YOU GET OUR NEW LIST. 
Get our catalogue and prices. &c. = election of directors and officers 
Shades and Chimneys for Welsbach Lights. =s Write for ful! particulars stating in all 


Dynamos and Motors a 5 fidence what you want. 
| LarGe Lot of TRANSFORMERS We Undersell the Importers. WM. CLEMENT LEONARD, 
The Pittsburg Glass Company, 


and ARC LAMPS CHEAP. GENERAL a te a 
ALLEGHENY, PA. 


Save Money by corresponding with us. Charleston. W. 
cuscccccccccuccccocccccccoccccccncsccsccneuctccccceacaccesqecccocsouscscecnsouuss 


f) CASS & AARON COMPANY, Mention thispaper when writing 
Bargains in New and Second-Hand Dynamos. 


141 S. Clinton Street, 
CHICAGO, ILL. 
RE INDING = Two Fort Wayne Dynamos, 3244-kw, complete with Two 35-arc-light American-Wood Dynamos, self- 
SESSRESRER ERE ERSRRRT ERE R Eee eee eee B instruments, 1000 volts. regulators, 2000-cp. 
One 600-light United >tates Dynamo, 110 volts. 


Engine and Boiler for Sale. : . Two 350-light Richter Dynamos (bi- polar), 110 volts. ea Rates Hyg, ‘sen 


S ua . : . = One sag-Hght Waddelt- Entz Dynamo (multipolar), One 25-hp C & C Motor, 220 volts, A No. 1 condition. 
n account of water power being substi- § . One 10-hp Eddy Motor, 220 volts. 
tuted for steam we offer for sale a McIn-8 ae . ne een COTO, One 6-hp Edison Motor, 220 volts. 


tosh & Seymour engine and a Stearns = One 200-light Quaker City Dynamo (bi-polar), com- Large stock of small Motors and Dynamos. 

steel tubular boiler, each 150 horse power; pound, 110 volts. Large steck of Automatic Engines, Kall, Ames, 

purchased new in 1894. They both are in « One 100 light Consclidated Dynamo, 110 volts. Armington & Sims and Corliss Engines up to 
rime condition and will be sold ata great = = One Westinghouse go-arc-light Alternating Dynamo, ouSP- Also Boilers, Pumps and General Sup- 
argain. O. R. BUTLER, Treasurer, § 2000-cp, self-exciting. plies. 


Cooperstown, Nov. © Blectric Companys? FRANK TOOMFY, (29-131 N. Third Street, PHILANELPHIA, 


SrCeaaramee”7/20)theeoanhnognde Gtvmnrereseunnewnnneu tase roeen sees Sager Leeasmusecuaeyeeroenevreursess 
KUNZ & WILD, ? trriize2scvertisets Subseribers will? F toa ave bynamey tio kw. Raison 
9. confer a favor on us.and also on the adver- = 110 volt ; 5-h. > day. 320 volt ; 800-It. United 


IDAR, GERMANY. = tisers by mentioning that they saw the ad- = States ;'60-k. w. United States, 220 voit 


= THOMAS YEARSLEY, 158 N, 3d Street 

ESTABLISHMENT FOR CUTTING STowgs, © V¢Ttsement in THE ELECTRICAL WORLD. & pris deiphia, Pa. . 
. = (SECS SCSESTSRSERERREERESSESTCSESS REESE eee ees 
Recommend Agates, Carnelians, Rocks 


Crystals, Garnets, Saprphires, for precise s ESTABLISHED /(N 1864 


teguaraeenseeeserserseeeseseveseers tM LOD DAN @e ROD DUDS CHE of GON Bade TAN 
SAREE = XE RIMENTAL WORK DONE BY EXPERT WORKMEN. 


houses in the princinal cities in the United ® 


See THOROUGHLY SATISFACTORY TELEPHONES FOR EXCHANGE 


trical trade; correspondence with dealers = 


in a position to handle our goods advan-5 QW VAL TI maU RY aa ad Ola lg he in a Val alah Send pattern, sample or drawing. 
tageously is solicited. STERLING VAR-e 


Write 
NGA FREDERICK A.SWAN. 37 PEARL ST. BOSTON MASS. Maete lao 


burg, P KALAMAZOO, MICH. 


REPAIRS | BARGAINS 


OF ALL KINDS OF ELECTRICAL APPARATUS. IN MOTORS AND DYNAMOS. 


Expert men of years of experience in our Armature, Com- 
mutator, Transformer and Lamp Departments, enabling us to 
do first-class work in the shortest possible time. All work 
guaranteed. Our armature winders cannot be excelled. Machinery and Instruments, etc., we have for sale. 


Electric Machinery 
Bought and Sold. 


Send for list. Everything used in Rail 
ways, Lighting Stations, Private Plants. 


ONIGNIMSY 


Repair Department Always Open. 


CHESLEY ELECTRIC COMPANY 


Havemeyer Blidg., New York. 


Te’ephones: New York, Hoboken, Jersey City. 
FCCC CCC TCT TESTE eee eee eee eee 


MANUFAC I URERS 


and others needing Clean, Solid 
Copper Castings, 99% per cent. 
pure, Cast Tempered Copper, 
Phosphor Manganese, Aluminum 
and all of the other Bronzes, Brass 
(all grades), Aluminum, Gun, Bell 
Metal, etc.. Dynamo, [otor, En- 
gine and Machine Bearings and 
other things. 

Want to hear from you. Want 
to furnish you castings, completed 
parts ready to assemble, or com- 
pleted article itself. Nothing in 
above mentioned metals we can’t 
make. We’re fully equipped. Now’s 
a good time to make contract. 


wee Ieee eee oe eee eenmeeheannedsteese SRSSSSSSESRRERESERE ESE 


ekeek hinted neem ane tcamaiett 


Before you buy correspond with us for any machine you 


may want. Wecan interest you. Write for complete list of 


LONG DISTANCE TELEPHONE 1117. 


STEWART ELECTRICAL CO., ‘binge 


t 
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The Electrical World’s 
CONSULTING ENGINEERS. 


WILLIAM H. BRYAN, M. E. 
RYAN & HUMPHREY, H, H. HUMPHREY, M. S. 


Mechanical and Electrical Engineers. 
Consultations, Reports, Estimates, Plans, Specifications, Superintendence, 
Tests, Purchasing. Designs of Central Stations a Specialt 
ROOMS H, I, & J, TURNER BU LDING, ST. LOUIS. 


CRC CER SR RRR CPR R RRR RRR 
OUSTON & KENNELLY, Roum. oueroy, Fp. D. 
Electrical Experts and Consulting Electrical Engineers.* 


Estimates, —_—— Svecifications, Supervision and Reports, Opinions, Measurements, = 
Tests. Patents, Interferences, and Infringements. 
OFFICES, CROZER BUILDING, PHILADELPHIA, PA. 
Laboratory, N. 4ist St., Philadelphia. Long Distance Telephone, 1 1-27-1 12 Philadelphia.» 


ARKE, RODERICK J., TORONTO, ONT., CANADA, = 
Consulting Electrical Engineer. 310 Temple Building. 


Municipal Electrical Lighting. Commercial Power Installations. 
Estimates, Reports, Advice, Valuations, Superintendence. 
CRCRR RRC R TREC RRR R CRTC 


EID, THORBURN, 
Consulting Engineer, 


Electrical Power Transmission, Electric Railways, Central 
Plants, Machine Design, Hydraulic Water Power Development, Refrigerating. 
Complete Ice Manufacturing or Cold Storage Plants. 


Tolephone, No. 2708 Cort. 120 Liberty Street, N. Y. City. 
4ERESRRERERRERREREERERC CREE REECE EERE REECE RRR RRR 


are & LUNDY. peepee Ganener, 
ENGINEERS, 
13 and 15 Monadnock Block, CHICAGO, ILL. 


AEREU CRTC CR REPT R RRC RRR TCC R CCRC RETR RRR RRR TTC 


OLCOTT, TOWNSEND, 


Consulting Electrical and Mechanical Engineer, 
ROOM 920, BOWLING GREEN BLDG., NEW YORK. 


Stations, Isolated 


Directory of Engineers. 
CONTRACTING ENGINEERS. 


— & REGISTER, 
General Contractors. 


1414 SO. PENN SQUARE, PHILADELPHIA, PA, 
Electric Street Railways a Specialty, 
TERRESTRES RRR REE RRR REECE RRR RRR Ree eee 


METHURST & ALLEN, W. A. SMETHURST. 
Electrical Engineers and Contractors, ©OPN®* D- ALLEN- 


® 1222and 1223 STEPHEN GIRARD BUILDING, PHILADELPHIA, PA. Long Distance Telephone, 3808. 
= Complete Electric Light and Power Installations Electric Railway Work a Specialty. 
a SECRETE RERHRRRERERERRR ETHERS RHE RRR RRR RRR RRR RRR RETR ERR RRR 








The Universally adopted NATIONAL ELECTRICAL CODE. Explained and Illus- 
trated in this year’s edition of the Hand-Book. 


“ Standard Wiring 


FOR ELECTRIC LIGHT AND POWER. 


By H. C. CUSHING, Jr., A. 1. B. B. 


Electrical Inspector Fire Underwriters Tariff Association of New York. 
ADOPTED BY THE FIRE UNDERWRITERS OF THE UNITED STATES, 

It contains every table, formula, and rule necessary for all systems of out 
side and inside wiring, together with thirty illustrations of the newest and 
safest methods for the installation of Pole-Lines, Lynamos Motors, Switch- 
boards, Transformers etc., etc., as required by insurance inspectors. /¢ settles 
— and, if referred to during the process of the electrical construction, 

i prevent disputes and consequent expense for alterations, 


Plexibie leather cover, pocket size, $1.00. Sen? post-paid, upon receipt of price by 


THE W. J. JOHNSTON CO., stv Rbike™ 


This work is an authority on electric light and power wiring from the Fire 
Underwriters’ standpoint, and is kept strictly up to date, 


OVER 16,000 COPIES IN USE. 
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FOR SALE. 


One 6-light, Brush, arc dynamo, — 
order .. . $125.00 

One 20-kw., compound ‘wound, suo. 
Edisondynamo , ¢ 250 

One 20-kw., 110-volt, Edison dynamo = 

One 15-lieht dynamo 

Write for our list of alternating and ne 
current dynamos, 


LINCOLN ELECTRIC CO., 
World Building, Cleveland, Ohio. 


Engineers 
Should Investigate 


the quality, hence the economy of alls : 
supplies purchased for their plants. Thiss 
particularly applies to packings for steam, § 


hot and cold water, gas, ammonia, etc. 
=tucky town, with paying patronage. 
BEWARE : For information refer to General § 
of the fellow that tells you that #zs pack-s * Electric Co., Cincinnati, or GRADDY= 


ing is just as good as GARLOCK’S, but iss g NAIVE, Versailles, Kentucky. 
also much cheaper. Garlock’s Packings § 


g525 


FOR SALE. 


An Electric Light Plant in a Ken- 


have been the standard for nearly aquarters ***#S##taeeeusscceseacsateceaeas 


of a century, and are so recognized bys 
engineers in all sections of the globe. : 

Every Box of Garlock Packing has ours =100 Edison- ney 9-6-10 Amperes 
label with Red Trade Mark. Send for £ Single Carbon Are Lamps, $5 each. 
Samples, New Catalogue and Prices, Guaranteed as good as new. 


The Home Electric Light & Power Co. 
The Garlock Packing Co. 


ELKMART, IND. 
(PERCE CPRRRR ERR ECC R EERE C CREAR RRR 
NONE GENUINE 


WANTED and FOR SALE 


New Y 
ew York Pittsburgh 
Boston Saas All kinds of second-hand 
Chicago . : 
Philadelphia a 





Testing Instruments. 
RALPH VOSE, 


25 Sunnyside St., Hyde Park, Mass. 


WITHOUT 'T. 
Main Offices and Factories: 
Palmyra, N. Y., 


Rome, Ga, 


THE LONG & ALLSTATTER CoO., 





=WHEN WRITING TO ADVERTISERS 
kindly men ion 
THE ELECTRICAL WORLD. 
q CESSeeeseeeseReeseeeeseeeesecneesecees) 
: } ies SALE—Electric lighting property in 
enterprising town in South Jersey; 
capacity, 1200 incandescents, 80 arcs ;city 
=contract at present 23 arcs; 950 private 
= lights ; one good man aod assistant can 
= operate it; average expenses, 200 ; aver- 
sage income, $27. ; only reason for selling, 
2 owner wishes to engage in more active 
oe business; 1f purchaser wasa 
tactical man he could rai-e some capital 
Sin the town. Address ** E.H.C.,” care The 
= Electrical World, New York. 


FOR SALE. 


155 Wood Arc Lamps double carbon, 1200 
C. P., outside frame. for sale at a bargain 
* owing to change in system Lamps at 
= present in successful operation and ship- 


| R W Q = ments can be made in about six weeks 
- = Will be sold in lots to suit customer. 
sesame rss mm = Address W.G. HAY, Supt., Millville, N. J. 


WANTED. 


25 H.-P. second-hand engine and 
250-Lt., 110-volt dynamo; direct con- 
nected preferred. Address 


J. AUERBACHER, 
39 Cortlandt St., New York. 


200,000 H.P. 


HAMILTON, OHIO, 


MANUFACTURE 


Punches 
« Shears 


ALL KINDS OF 


LIGHT or HEAVY 
WORK. (2) 





: WANTED 


Parties desiring power for Electro- 
lytic Processes to correspond with 


JAMES H. HARLOW, 


President and Engineer Martic Water 
and Power Co. 


WRIGHTSVILLE, PA. 


WANTED. 


Second-hand constant current, 


= shunt- wound dynamo, to give about: To Let. 


= = 1000 amperes at 30 volts; state? The Shawinigan Water & Power Com- 
s =maker’s name, lowest price, con-§ pany is prepared to talk with parties desir- 
® dition, etc. Address ; ing to lease large units of power to be used 
#in connection with its development at 
= THE LAKE SUPERIOR POWER CO., 2 Shawinigan Falls, Province of Quebec 
Sault Ste. Marie, Ont. = Address—Room 308 Sears Building, Boston’ 


(CUCU RCRRCCRCCRRRRCCRRRRRCOCRCRCRRCRRRRRRCCCCRCOCRC 


HANDLING.... 


| MARTIN J. INSULL, 


Manufacturers’ Agent, 


1012-1013 Monadnock Bleek. Chicago. LAMP 


c&C DYNAMOS AND MO- 


TORS. 
Fort Wayne INCANDESCENT 


D.& W. ENCLOSEO FUSES and other 


specialties, 
Gravity Motor Controllers. 


Bergmann SWITCHES and supplies. 


s. ....Other Electrical Appliances. 
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The Victor Apparatus Is Fully Protected by Patents. 


Ou Style ‘' C"’ Phone. . 


The 

Victor 
Express 
Switchboard 


has no wires running into the 
back of jacks; all others have 
from three to six. This board is 
the most satisfactory ever of- 
fered to the telephone public — It 
is durable and simple, containin 
no uselesstra pings or superficial 
arts. It isdurable and simple 
nh construction, easy and rapid 
to operate and inexpensive to 
maintain. All parts are inter- 
changeable and accessible with- 
out interfering with other parts 
er interruption of operation. 


This board is built in sections 
of five drops and jacks, mounted 


Our 
Style 
“C”’ "Phone 


is particularly 
adapted for ex- 
change work. It 
is cavippes with 
powerfu enera- 
tor, the ictor 
Double Pole Re- 
ceiver and solid 
back transmitter, 
and is unquestion- 
ably the finest, 
most efficient and 
durable instrument 
on the market to 
day. We guaran- 
tee our apparatus. 


THE ELECTRICAL WORLD. 


Our Se “i” 


on hard rubber, in- 
visibly wired, and 
so constructed that 
when assembled it 
has the appearance 
and in fact is one 
solid front. Each 
subscriber has an in- 
dividual ringing key, 
and the gravity drop 
used is a special fea- 
ture, owing to its 
positive action and 
easy restoration. 


We make a full 
line of Telephone 
Apparatus. 

Write for any 
Information. 


Our 
Style 
“K’’ ’Phone 


is especially adapted for® 
long-distance and toll line § 
It is provided with s 
powerful generator ands 
long-distance arms 


work, 


ringer, 
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Magneto Bells 
and Receivers, 


A Telephone Exchange with the finest 
switchboard in the world would be a fail- 
"ure with poor equipments at the sub- 
= scriber’s end. 

Insist upon having the 


Williams-Abbott 
Magneto Bell. 


transmitter and double-pole s Perfect electrically and mechanically. A 


guarantee with every one, Will outlive 


= 
receiver, an instrument of » 
= two of the ordinary kind. Get our prices 


merit and fully equal to any , 
service for which it may be § 
We guarantee our § Also high-grade Receivers at special prices 
We make = 


desired. 
apparatus. 


*phones of every description. 


and examime the Bell before closing 
contracts. 


in large lots. 


= PATENTS BOUGHT OR MANUFACTURED 
ON ROYALTIES. 


Correspondence solicited. 


: THE WILLIAMS-ABBOTT 
:ELECTRIC CO., 


8,10 and 12 Columbus St., 
CLEVELAND, OHIO, U.S. A. 


We make the Best 
1 
Switch boards, 
Receivers, 
Transmitters, 
and parts at the 
LOWEST PRICES. 


Write us for the Telephone Pay~- 


Back View, , Showing fe Sections Station Signs that we are giving 


Front View, 


Victor Telephone Mfg. o, 


166 to 174 S. CLINTON STREET, CHICAGO. 


Dynamo and Motor Building 
FOR AMATEURS. 
WITH WORKING DRAWINGS. 


By Lirut. C. D. PARKHURST, U.S.A, 


Cloth. 163 pages, 71 Illustrations. Price, $1.00. 


One of the most fascinating fields for the amateur is that afforded by elec- 
trical science, and the simplicity of construction of small dynamos and motors, 
in particular, enables him not only to gratify his tastes, but at the same time to 
construct apparatus that can be directly applied to useful purposes. In Park- 
hurst’s Dynamo and Motor Building for Amateurs clear and concise instruc. 
tions, accompanied by working drawings, are given for the construction of such 
forms and types of dynamos and motors as are simply made and yet will 
produce fairly efficient results. While primarily intended for amateurs and 
students, the detailed information, particularly in the chapters on armature 
windings, connections, and currents, and on the design of a fifty-light dynamo, 
will be of value to every electrician, In the latter chapter the subject of the 
proper proportioning of the armature and armature wire, the calculation of the 
magnetic circuit and field-windings, etc., are gone into at length, and in the 
light of the most recent knowledge and practice. The large and clear drawings 
showing how to wind armatures are supplemented by tables, so that the 
beginner will have no difficulty whatever in carrying out the instructions. 
Every part of the machines, even the most simple, is illustrated and marked 
with its dimensions, 


CONTENTS. 


Chapter I. A Small Electric Motor for Amateurs.—Chapter II. A ‘“‘ Home-made” 
Electric Motor.—Chapter III, A Sewing-machine Motor for Amateurs.—Chapter IV. Arma- 
ture Windings, Connections, and Currents.,— Chapter V. A Fifty-light Incandescent 
Dynamo.—A ppendix. Giving Data of Modern High-class Motors and Dynamos of Standard 


Firms and Makers. 
Copies of this or of any electrical book published will be sent by mail, POSTAGE 
PREPAID, fo any address in the world, on receipt of price, 


The W. J. Johnston Company, Publishers, 
9 MURRAY STREET, NEW YORK. 


away, Free Gratis. 


EUREKA ELECTRIC CO., 
157-159 So. Canal St., Chicago. 


orrespondence Solicited. 


ELECTRICITY 
ELECTRO-TH ERAPEUTI CS. 


E. J. HOUSTON, Ph.D., pa! A. E. KENNELLY, Sc.D. 
CONTENTS. 


Chagter I.—Introductory. Chapter II.—Electromotive Force. Chapter III.—Electric 

esistance. Chapter IV.—Electric Current. Chapter V.—Varieties of Electromo- 
tive Force. Chapter VI.—Electric Work and Activity. Chapter VII.—Frictional 
and Influence Machines. Chapter VIII.—Magnetism. Chapter IX.— Induction of 
E. M. F. by Magnetic Flux. Chapter X.—The Medical Induction Coil. Chapter 
XI.—Dynamos, Motors and Transformers. Chapter XII.—High-Frequency Dis- 
charges. Chapter XIII.—Electrolysis and Cataphoresis. Chapter XIV.—Dangers 
in the Therapeutic Use of Electricity. Index. 


Cloth. 379 Pages, 128 Illustrations. Price, $1.00. 

Although many excellent works have appeared on Electro- 
Therapeutics, yet none have heretofore been prepared containing é 
complete treatment of the underlying principles of electricity as 
employed in the electro-therapeutic art. Unfortunately in this age 
of specialism the time of the electro-therapeutist has been in many 
cases so limited by an exhaustive study of electro-therapy as to have 
resulted to a certain extent in a failure to thoroughly grasp the 
fundamental principles of electricity upon which the art is founded. 
Although this volume has been prepared for the use of the public 
generally, yet it will be found of special use not only to the practising 
physician, but also to the specialist in this department. No attempt 
has been made in the book to treat of the therapeutical part of the 
subject, that being left to special treatises. The reader will find in 
the pages of this book concise but comprehensive explanations in 
accordance with the most modern theories of electricity and mag- 
netism, of the fundamental principles entering into the practice of 
the theory and use of electricity as a therapeutic agent. 

Copies of this or any other electrical book published will be sent by mail, POSTAGE 
PREPAID, ¢o any address in the world, on receipt of price. 


The W. J. Johnston Company, Publishers, 
9 MURRAY ST., NEW YORK. 
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AMERICAN ELECTRIC TELEPHONE CO., 121-173 south canat st.. chicago, i 





Why 
Because 














is our business larger than any of our competitors ? 
do nine-tenths of the exchanges buy from us? 

do we get all the important contracts? 

are we the acknowledged leaders in our line? 

do we always hold the trade of our customers ? 


of all telephone purchasers ? 


our prices are reasonable. 

we ship promptly. 

our apparatus is superior to all others, 

our workmanship and material is of highest quality. 

we have an abundance of capital. 

we fully protect our customers in the use of our apparatus. 
our guarantees are above question. 


According to statistics we do more business per annum than the combined sales of any four of our com petitors, 


Continuous Current 


Dynamos and Motors: 
THEIR THEORY, DESIGN, AND TESTING. 


With Sections on Indicator Diagrams, Properties of Saturated Steam, Belting 
Calculations, Etc. 


AN ELEMENTARY TREATISE FOR STUDENTS. 
By FRANK P, COX, B.S. 
Cloth. Price, $2.00. 


Intended for students, this work gives the theory and design of continuous 
current dynamos and motors as understood and practised in the designing- * 
room, and the methods of testing described are those of the factory testing-shop. 
The practical side of the various questions treated is always kept in view, dis- 
cussions having little bearing in this direction being excluded, and the higher = 
branches of mathematics avoided. The application to the design of armatures, 
field-magnets and motors of the principles developed is explained by refer- 
ence to numerical problems, thus thoroughly impressing them on the student’s 
mind. Methods of testing a complete machine and of investigating its char- 
acteristics are given, with discussions on the effect of various changes in 
design and operation. The steam-engine being so closely allied to the testing 
and operation of dynamos and motors, sections on indicator diagrams, steam- 
power calculations, and belting are included. Almost all of the numerous 
curves in the book are derived from actual commercial tests, 


CONTENTS. 


Chapter I. The Absolute System of Measurement.—Chapter II. Electro-magnetic 
Induction.—Chapter III. Classification of Machines and General Principles of the Magnetic 
Circuit.—Chapter IV. The Dynamo as a Motor.—Chapter V. Calculations Pertaining to 
the Magnetic Circuit.—Chapter VI. Theory of Windings, Losses, etc.—Chapter VII. The 
Dynamo Considered as a Motor.—Chapter VIII. Design of Armatures.—Chapter IX. Design 
of Field-magnets. — Chapter X. Design of Motors. — Chapter XI. Dynamo and Motor 
Testing.—Chapter XII. Efficiency Tests.—Chapter XIII. Indicator Diagrams,—Chapter 
XIV. Steam-engine Calculations. — Appendix i. Tests of Iron.—Appendix II. Ampere 
Turntables.—Appendix III. Determination of Sizes of Wire for Armatures and Field Coils, 
—Appendix IV. Belting. 

Copies of this or any other electrical book published will be sent by mail, POSTAGE 
PREPAID, fo any address in the world on receipt of the price, 


271 pages, 83 Iliustrations. 


The W. J. Johnston Company, Publishers, 
9 Murray Street, New York. 


Don’t mind the 
Infringement 
Howlers, buy 


WILLIAMS 
Magnetos. 


= For efficiency, beauty of 
s design and electrical and 
5 mechanical construction 
Sour magnetos and switchbcard 
= generators and receivers lead 
=the world. 
: Does it pay to buy cheap 

sapparatus? Why not buy our 
S magnetos equipped with 

Our corrugated differ- 
ential gear? 

Our famous simgle core 


ringer? (This ringer is keeping 
the ‘infringement howlers ”’ 
awake nights baying the 
moon.) 





















Our non-infringing automatic shunt ? 
Our long lever gravity switch-hook ? 
Our patent spring-lock binding post? 

Our apparatus is characterized by amique and 
novel features, 


HIGH QUALITY, 
REASONABLE PRICES. 

|" Our bridging system is 

ji Unique, Non-infringing and efficient. 


THE WILLIAMS ELECTRIC CO., 


Our SINGLE || CORE Ringer. 80-82 Seneca St., Cleveland, O. 
The only 2 PERFECT Ringer. 







250-254 South Clinton Street, Chicaao, 


WESTERN TELEPHONE CONSTRUCTION COMPANY, 


EXCHANGE 


New Types. 


Ae ie 
4. z a ‘| for the trade- 
re ori and Bridging Bells. 


New Prices. 
Adapted to meet the requirements of any service demanded. 
Write for Special Circular Describing New Types of Series 
Expert Advice Furnished. Correspondence Solicited. 


WESTERN TELEPHONE CONSTRUCTION COMPANY. 


LARGEST MANUFACTURERS OF 


AND TOLL LINE EQUIPMENT 


IN THe WornRztD., 


Apparatus Sold strictly on merit. 
Magneto Bells 
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BUY c Tats 
WITH 
Will talk perfectly over as tine 
a distance as any ‘phone made. 
Also a MAGNETO CALL WALL 
"PHONE, with Battery, 
$6.00. 
FIRST CLASS in everu respect, 
Write for Circular ex _— 
How We Can Do 
EASTERN 
Telephone Mfg. Co. 
MERIDEN, CONN. 
P. O. Box 861. 


THE 


AMERICAN 


BELL TELEPHONE 
COMPANY, 


125 MILK STREET, BOSTON, MASS. 


This company owns Letters-Patent 
No. 463,569, granted to Emile Berliner 
November 17,1891, for a combined tele- 
graph and telephone, covering all 
forms of microphone transmitters or 
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In Writing to Advertisers Subscribers will 
confer a favor on us and also on the adver- 
tisers by mentioning that they saw the ad- 
vertisement in THE ELECTRICAL WORLD. 


contact telephones. 


. 
wpecencesescocnacnnscosccscscsscecnassecccscsdcccccccnsccssccascnccccassssssscsasesscscnscausonscsosscoccesscesscosacacnasssssesczecesscccce 
on electrical subjects mailed to any address io = 
Ph h Gra ho h eS.: ° the world, POSTAGE PREPAID,on receipt of ® WE K 
onograp S, [ D D on ge price, Address, THE W. J. JOHNSTON Cco.., 
TELEPHONE MFG. CO. 


9 Murray Street, New York. 
Offices, 43 & 44 Loan and Trust Bidg., 
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MILWAUKEE, WIS. 


44444444444444444444 + 
AND SNEAK pict, Dye 

boards, Magneto Bells 

etc. Over 15 years of 

. E T practical experience in 
SS aaa the service with the li- 
/ 
Nor 134, ARRESTER. 


> 

+ 

+ 

+ 

t censees of the American 
Bell Telephone Co., a 

t The only device which can be depended upon to protect 

; telephones and switchboards. Address all communications 


Records and Supplies. 


Send for il- 
lustrated cat- 


alogue 
FREE. 


Liberal Discount to 
Agents and Dealers. 


Michigan Phonograph 
ad Novelty Co., 


101 Woodward Ave., 
DETROIT, MICH,, U. 8. A. 


CERES SIC ETE EEESEEeeeeeeeeeeee 

WHEN WRITING TO ADVERTISERS 
kindly mention 

THE ELECTRICAL WORLD. 


the safety and ae 
of our apparatus. 

of our telephones - 
equipped with a Solid 
Back Transmitter, iden- 
tical in principle with 
that utilized by the 
American Bell Tele: 
phone Co. for transmit- 
ting articulation a dis- 
tance of 2,000 miles. 


“~~—HARVARD ELECTRIC COMPANY, 
52 Dearborn Street, Chicago, Ill. 
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HM. Fisk MG. GO| c/n 


WHEATON, ILL. = ters in Wall, Desk and 


64 44444444444444444444 


Send for prices 
and mention 
this paper. 
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THE ORATOR 


how improved Hunnings 


= Cabinet Styles, They are 

: Zonuenient, Durable and 

: the best of talkers, 
Telephones, Switchboards and = A trial will convince 


= anyone of their superior- 


Telephone Supplies Manufactured. XM oneither short or long 
istance work. 


« Anyone can make an 


We will build exchanges and give J5 instrument that will work 

; ‘ 5 well at first, but to pro- 

you liberal time to pay forthem. Our [= duce one that will con- 
° = tinue to meet every proper 
equipment for exchange use cannot [* demand is quite another 


= problem. 
be equaled. The ORATOR will. 
Practically no attention required to 
keep in repairs. 
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HIGH-GRADE MAGNETO BELL 
No. 1. 
For Exchanges and Country 
Lines at Wholesale Prices. 
Send for Catalogue. 


FARR TELEPHONE & CONSTRUCTION 
SUPPLY CO., CHICAGO. 


Manufactured by 
THE 


Rawson Electric Co., 


ELYRIA, O. U, 8 Ae THE ORATOR, 


Write for particulars and circvlar. 
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DO YOU KNOW?:Central Energy 


WE HAVE MODERNIZED OUR: 


2H vew soavo, LCL¢phone System 


= Well d trated bli h 
UNEQUALLED FOR COST, | iit cenoushatsdaxBioraisa Conca 
= Nothi i j 


ing atsubscriber’s station requiring attention. 
OF OPERATION. 


OUR NEw GENERATORS :1HE SYSTEM OF THE FUTURE 


UNIQUE IN DESIGN AND OF: Our Regular Equipment 
SPECIAL CONSTRUCTION. : has no equal. 


STANDARD * Stromberg-Carlson 


: TELEPHONE MFG. CO., 
TELEPHONE AND ELECTRIC CO., = 72-82 West Jackson St., CHICAGO, U.S.A. 


MADISON, WIS. Get catalog. 


Kokomo Telephones 


represent the highest stage of 
improvement in telephony. ... 


Conversation is transmitted CLEAR, 
DISTINCT, and without sputtering or 
squeaking noises. 


Our telephones are working successfully 
over difficult lines where others have failed. 


We manufacture private lines and 
Exchange equipments complete... ..- 
Ask for Illustrated Catalogue. 


Kokomo Telephone & Electric Mfg. Co.. 


KOKO/NO, IND., U.S. A. 
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Endorsed by the Telephone 
Manufacturers. 


Our apparatus is being copied by other manufac- 
turers, which is a public endorsement, and 
acknowledgment of its superiority. 


Switchboards, Distributing Boards, Cable 
Terminals. Protectors similar to Bell Ap- 
paratus. 

MANUFACTURED BY 


STERLING .« ELECTRIC wx CO., 
71-73 W. Adams Street, CHICAGO, ILL. 


The Phone of the Future 


IS COMPOSED OF. 


A PEERLESS GENERATOR, 
A PERFECT TRANSMITTER, 
A POWERFUL RECEIVER. 


LET US SEND YOU A SAMPLE PAIR OF ’PHONES. 


HIPWELL MANUFACTURING CO., Allegheny, Pa. 


Intercommunicating 
Telephones, 


The Simplex Interior Telephone Co., ‘Reed i |THE PENNSYLVANIA BLBCTRIG C0., Meret. Pe. 


pa || | RECEIVED 
431 MAIN ST., CINCINNATI, OHIO. : Highest Award at Omaha Exposition 


Mi _ SUPERIOR TELEPHONE APPARATUS, 


High-Class Telephones at Moderate Prices. | 
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on us and also on the advertisers by mentioning that 
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Write for Catalogue and Particulars. 


We refer to: 


Deere & Weber Co., Minneapolis, Minn. 

The Deis-Fertig Cc O. » Canal Dover, Ohio 

The John Shillito Co., Cincinnati, O. 

Teasdale Dye House, ‘Cincinnati, O. 

The Standard Oil Co., India napolis, 

The Indianapolis District Teleg raph a stn lianapolis. 
Ohic 


Bis 2 
RENCE 


For All Purposes. Only Company Using 


| | BOSSARTS- PATENTED GOLD PLATED CARBON GRANULES, | 


Wyler, Ackerland & Co., Cincinnati, 
The Wiedemann Brewing Co., Newport, Ky. 
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THE ELECTRICAL WORLD. 


THE ELECTRIC TELEPHONE; by E. J. Houston, Ph. D., and A. E. Kenng tty, Sc. D.; 
12mo, cloth, 422 pp., 142 illustrations. Price $1.00. 


This book describes the construction of the various forms of transmitting and receiving 
devices, the signalling mechanisms, and the switchboard apparatus at the central station. 
It is written by two well-known electricians, and has the merit of being the latest work 


on the subject. 


THE PRACTICAL TELEPHONE HANDBOOK. By Joseru Poors, A. I. E. E. Second 
edition, revised and enlarged. 360 pp. 288 illustrations. Price $1.50. 

In this work the writer has endeavored to produce a manual of moderate size and 
cost, but thoroughly practical, and detailing, as far as space will allow, the most recent 
methods of telephone working. Whilst the requirements of telephone employees have 
been kept constantly in view, it is fully intended also that the book shall be of service as 
a source of information on telephonic matters to users of the telephone and to the public 


generally. 


THE TELEPHONE HANDBOOK. By Hersert Laws Wess. 16mo, 150 pp. Price $1.00. 
This handbook is not a complete treatise on telephony, but a practical book on tele- 


phone working and management, based entirely on standard American practice. It is 
extremely useful to telephone inspectors and operators. 


TELEPHONE TROUBLES AND HOW TO FIND THET1; a complete handbook for tele 
phone inspectors. By W. H. Hypge and J. H. McManman, edited by Prof. C. H. 
Haskins. Sixth edition. 16mo, 50 pp. Price 25c. 

This little volume is an extremely practical work for telephone employees, written in 

a popular style and devoid of technicalities. 


TELEPHONES, THEIR CONSTRUCTION AND FITTING. A Practical Manual on the 
Fitting up and Maintenance of Telephone and Auxiliary Apparatus. By F. C. 
Autsop. 191 pp., 168 illustrations. Price $2.00. 


A MANUAL OF TELEPHONY. A new and enlarged edition. By W. H. Prescsg, F.R.S., 
and A. J. Stusss. 508 pages, 333 illustrations. Price, $4.50. 


Copies of these or any other electrical books published will be sent by mail, POSTAGE PREPAID, 
to any address in the world, on receipt of price. 


The W. J. Jehnston Company, Publishers, 
9 [lurray Street, New York. 
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THE UNIVERSAL WIRING CUMPUTER. 


By CARL_HERING 
AUTHOR OF  PRINCIELES OF DY \ AMO-ELECTRIC MACHINES,” 
** MAGNET WINDING,” ETC, 


Gives the sizes of wires directly in circular mils orin gauge numbers for 
any make of lamp (or any horse-power of current) for any loss, for any number 
of lamps, and at any distances, without calcubation, formula, or knowledge of 
mathematics. : 5 

It is the equivalent of a complete set of tables for all practical cases, with 
the advantage over these of being much simpler, more compact and handy 
than such a cumbersome and bulky set of tables would be. It gives the result 
in as little time as it would otherwise take to write down the figures to perform 
the calculation. g Set 

The book includes also an illustrated article giving general hints on wiring 
and a set of original Useful Auxthary Tables, such as for heating limits, 
weights of insulation, power reductions, composite wires of large sections, 
weights and resistances, wire gauges, etc. ; 

Convenient Size for the Pocket. Cloth. Price, $1.00. 

Copies of this or any other electricat book or books published will be. promptly 
matled to any address in the world, POSTAGE PREPAID, on receipt of price. 

Address 

The W. J. JOHNSTON CO., Publishers, 
9 MURRAY.ST., NEW YORK. 
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Send for complete 
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TELEPHONES, 


Same as shown in cut but with 
backboard and single battery 
box, $5.75. 


With swinging arm, $7.25. 


With swinging arm and double 
Price, $6.00, battery box, $7.75. 


ALL TELEPHONES FIRST CLASS IN EVERY RESPECT. 


Catatogue of ELECTRICAL SPECIALTIES. 
MIANUS ELECTRIC Co., 5 


MIANUS, CONN. 
DAO 4O4O4O40 404040404040 40404 





aD 


our article. 
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TRape MARK 


make. 
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“NEW STANDARD” DRY BATTERIES. 


An established reputation is a stock in trade. 
This has been proven by the universal demand for 





If you have not yet used them a trial will convince 
you of a superiority by four-to-one over any other 


WILLIAM ROCHE, Manufacturer, 259 Greenwich St., NEW YORK. | 


In Writing to Advertisers Sub 
scribers will confer a favor on us and 


also 
that 


THE ELECTRICAL WORLD. 





Copyright, 1898. 


by James Charlton. 
PERFECT (Micago& AMERICA’S 
PASSENGER aap MOST POPULAR 
SERVICE. S{itonR-R: RAILROAD. 


The direct, best and only completely rock ballasted, dustiess 


CHICAGO and KANSAS CITY 
CHICAGO and ST. LOUIS, 


CH 


Through Pullman service from Chicagoto 
HOT SPRINGS ARKANSAS, DENVER 
COLORADO, AND CALIFORNIA. 
AMES CHARLTON, General Passenger and Ticket Agent, 





on the advertisers by mentioning 
they saw the advertisement in 
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“Q@ooD BYE!” 


line between 


ICAGO and PEORIA pany, 


ST. LOUIS and KANSAS CITY. 


CHICAGO, ILLINOIS. 


Telephone Switchboards 


A N D — La making 
samme MLE neto Bells. w=. 
UTICA FIRE AL°RM TELEGRAPH CO.. Utica. N. Y. s retsemnane ial oem 


THIS @ HAS BEEN MAKING 


L | a gs 
} Wee SERVICEABLE AND FULLY GUARANTEED. 
* CIRCULARS FURNISHED. - 


Viaduct ELECTRIC © 


BALTIMORE. MD. U. S.A. 





There is uo cheaper 
prompter way 
to obtain any elec- 
trical book in the 
world than to deal 
direct with the GH. 
7. Aohuston Com- 
9 Murray 
St, A. BY. City. 


2 We guarantee 
better service at 
less cost of maine 
tenancethan with 
any other in- 
strument on the 
market. 


IMPERIAL 








san embodiment of the highest 
selectrical and mechanical effi- 
= ciency. Specifications and Prices 
son application. Correspondence 
= Solicited. 






THE TELEPHONE MFG. CO., 
SUMTER, S.C., U. S.A. 
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THOROUGH INSPECTION. Insurance against Loss or Damage to property, 
also against Loss of Life and Injury to Persons, by §{eam Boiler Explosions. 


Principal Office, HARTFORD, CONN. 


INE ASE MANFG. (CO. 


M. ALLEN, President. F. B. ALLEN, 2d Vice-President. 
OLUM 3 Cie a! | * W. B. FRANKLIN, Vice-President. J. B. PIERCE, Secretary 
y ’ . L. B. BRAINERD, Asst. Treas. L. F: MIDDLEBROOK, Asst. Secy. 








ELECTRODYNAMIC MACHINERY, 


EDWIN J. HOUSTON, Ph. D., 
AND 


A. E. KENNELLY, Sc. D. 


Cloth, 322 Pages, 232 I llustrations. Price, $2.50. 





This book approaches the subject on which it treats, not from the mathematical standpoint, but from an engineer 
ing standpoint, and especially from such an engineering standpoint as would arise in actual working of, the apparatus. 





THE W. J. JOHNSTON COMPANY, PUBLISHERS, 9 MURRAY STREET, NEW YORK. 
9OO8680868680868080808680808080808080808000 
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Electric Tele grap hy. Alternating Electric Currents. 


E. J. HOUSTON, Ph.D., and A. E. KENNELLY, Sc.D. 





E. J. HOUSTON, Ph.D., and A. E. KENNELLY, Sc.D. 





CONTENTS. 


Chapter I.—Introductory. Chapter II.—Alternating Electromotive Force and Current. 
Chapter III.—Unipolar Alternators. Chapter 1V.—Power. Chapter V.—Trans- 
formers. Chapter VI.—Electric Lamps. Chapter VII.—Electric Motors, Chapter 
VIII.—Multiphase Currents. Chapter IX.—Multiphase Motors. Index. 


CONTENTS. 

Chapter I.—Introductory. Chapter II.—Elementary Electrical Principles. Chapter 
IIl.—Elementary Principles of Magnetism. Chapter 1V.—Brief History. Chapter 
V.—The Simple Telegraph Circuit. Chapter VI.—Batteries and Dynamos. 
Chapter VII.—Relays. Chapter VIII.—Line Construction. Chapter IX.—Line 
Construction. Chapter X.—Repeaters. Chapter XI.—High-Speed Telegraphy. 
Chapter XII.—Duplex Telegraphy. Chapter XIII.—Quadruplex. Chapter XIV.— 
Multiplex, Printing and Fac-simile Telegraphy. Chapter XV.—Time and Train 
Telegraphy. Chapter XVI.—Electric Annunciators and Alarms. Chapter : ° ° ° 
XVII.—Submarine Telegraphy. Chapter XVIII.—Operation and Maintenancr = The marked growth recently made in the commercial applications 
of Cables. Chapter XIX.—Signaling Without Wires. : of alternating electric currents has necessitated a greater familiarity 

= on the part of the general public with this branch of electric science. 

: Most books heretofore written on Alternating Electric Currents have 

Cloth. 458 Pages. 150 Illustrations. Price, $1.00. = employed in their treatment the higher branches of mathematics to 
peeeenengeineneineee : such an extent as to refider them unintelligible to the reading public. 

Great improvements have been witnessed in the art of telegraphy : This volume satisfactorily establishes the “act that the fundamental 
since the inventions of Steinheil, Wheatstone and Morse. To-day, : principles underlying this difficult branch o- electrical engineering 
so complex are some of the methods employed in duplex, quadru- : can be treated with the use of mathematics no verther advanced than 
plex and multiplex telegraphy, that in many of the books heretofore = ree er. t wen al book is designed mainly for the 
published the general reader, unless qualified by a prior knowledge of = SST" Public, yer} cannot fail to prove useful, not only to elec- 
electric science, finds it difficult to comprehend much of what they = trical artisans and mechanics generally, and to elementary electro- 
contain. In this volume the treatment is so clear and the illustrations ! technical students, but even to CRE SEES, BP disproving the prevalent 
so copious that general readers will obtain such an understanding of = belief that it is impossible to treat o1 alternating exectric currents 
the art as will enable them, though not possessed of any previous : without the extended use of the higher mathematics. In this volume 
knowledge of electric science, to comprehend its general principles. e be ae er . Sreerieeree of ee working of a central station, 

A full description is given of both land and submarine telegraphy, ty, ot Gk ea at Fe Peace a Y ponbacan ged 

: : : . comprehension o e 
with the apparatus employed. Automatic telegraphy is also amply methods of their operation. 


explained. §- -. -, tos <r 
Copies of this or any other electrical book published will be sent by mail, POSTAGE ace 7 = oe = re oe — oars will be sent by mail, POSTAGE 
PREPAID, /o any address in the world, on receipt of price. : ; 


Cloth. 230 Pages. 77 Illustrations, Price, $1.00. 








The W. J. Johnston Company, Publishers, 


9 Murray Street, New York. 


The W. J: Johnston Company, Publishers, 


9 MURRAY STREET , NEW YORK. 
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IDEAL ENGINE, 


Belted and Direct-Connected. 


AGENCIES. 


D. ADAMSON & CO., Dukinfield, near Manchester, England, for Great Britain and 
Dependencies. Cable address, ‘Adamson, Dukinfield.” 7 
F. W. HORNE, Yokohama, Japan, for China and Japan. Cable address, ‘‘ Horne, 


Yokohama.”’ 

COMPANIA INDUSTRIAL MEXICANA, Chihuahua, Mexico. . : 
MACHINERY AND ELECTRICAL COMPANY, Los Angeles, California. 
ABNER DOBLE CO., San Francisco, California. 

.M. ARTHUR & CO., Portland, Ore. 

ENGLISH SUPPLY AND ENGINE CO., Kansas City, Mo. 

.G. ROBERTSON, Manhattan Building, St. Paul, Minn. 

. T. MORRILL, Golden, Colo. 
E. T. BARDEN, Houston, Tex. 
SAM'L L, BASSET & CO., Indianapolis, Ind. 

LICENSED MANUFACTURERS, 


HARRISBURG FOUNDRY AND MACHINE WORKS, Harrisburg, Pa., for New Eng- 
land and Southern States. 7 
GOLDIE & McCULLOCH CO., Galt, Ontario, for Canada. 


A. L. IDE & SON, SPRINGFIELD, ILL., 


CHICAGO OFFICE, 1203 MARQUETTE BLDG. 
ST.LOUIS OFFICE, 316 UNION TRUST BLDG. 





Simple and Compound. 


NO VALVES 
NO PACKING 
NO PULSATION [. 


Bs Send for Catalogue, 






DIRECT CONNECTED ELECTRIC PUMPS. 


Simple in construction, have few parts, and are very efficient. 
WILLIAM E. QUIMBY, 
Washinaton Life Building. - - - ‘86 Liberty Street, NEW YORK. 
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In Writing to Advertisers Subscribers will confer a tavor on us : 
and also on the advertisers by mentioning that they saw the adver- : 
tisement in THE FLECTRICAL WORLD. : 
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vA Alternating Electric Currents. Etlementas F Etlectro- Technical Series. Electric Incandescent Lighting. 

fa Electric Heating. Electric Motor. 

‘ ee i at . BY Electric Joa Railways. 
iC ctricity in Electro- vapeutics. Electric Telephony. 
; Elecirsc Arc Lighting. Epwin J. Houston, Ph.D., and A. E. KENNELLY, Sc. D. Electric T. saudi o\ 


Copies of these or of any electrical book published will be sent by mail 
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COAL HANDLING IN POWER PLANTS: 


fe This is an interior view of the 
Secure) Metropolitan Street Railways 
a Company (Kansas City, Mo.)« 
| boiler room, showing Hunts 
NoiselessConve yor and arrange- = 
} ment of chutes for spouting coal = 
direct to the Automatic Stokers. = 
This conveyor, after delivering = 
the coal to the storage bins, 5 
which are located over the fur- = 
maces, passes underneath the& 
boilers, receives the ashes ands 
transports them to a tank, from» 
which they are readily removed. © 
This is only one of the manys= 

j} great installations our cata-§ 
logues describe. Catalogue 98105 
treats of ‘Coal Handling fors 
Steam Generation.” We ares’ 
ij always glad to send it andanys 
informationto interested parties. 5 


Za M4 Address the Works, direct. 


Cc. Ww. HUNT COMPANY, 


Taylor Street, WEST NEW BRIGHTON, STATEN ISLAND, N. Y, 
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Students of Elementary Electricity, 


And those interested in the subject from a financial or other indirect connection, as well as electricians desiring information in other branches 
than their own will find in these works precise and authoritative statements concerning the several branches of applied electrical science of 
which tle separate volumes treat. The reputation of the authors and their recognized abilities as writers, are a sufficient guarantee for the 
accuracy and reliability of the statements contained. The entire issue, though published in a series of ten volumes, is nevertheless so prepared 
that each book is complete in itself and can be understood independently of the others. The volumes are profusely illustrated, printed on 
a superior quality of paper, and handsomely bound in covers of a special design. Cloth. Price per volume, $1.00. 


» POSTAGE PREPAID, to any address in the world on receipt of price. 
THE W. J. JOHNSTON COMPANY, Publishers, 9 Murray St., NEW YORK. 





Also operated in connection with 


WM. BARAGWANATH & SON, 
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WORCESTER MACHINE SCREW CO. 


Ye tt 


MANUFACTURERS OF 
IN IRON, STEEL 


SET, CAP and MACHINE SCREWS vic esas” 


PHILADELPHIA MACHINE SCREW WORKS. 
f ee a 





MANUFACTURERS OF 
All kinds of Special Machine Screws and Studs, 


Thumb Screws and Nuts, Bicycleand Electrical Works. 
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The Baragwanath 
Condenser. 


24 inches to 26 inches Vacuum Guaranteed. 
Requires no Air Pump. 
20 to 30 per cent. Saving 
im Fuel. 













Cooling Tower. 
Send for Circulars, 








45 W. DIVISION STREET, 
Chicago, Ill. 
Manufacturersof Condensers, Feed Water 
Heaters, Purifiers, Steam and Oil 
Separators, Etc. 
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2 ene TP __ (POWER? WE MAKE AUTOMATIC 


we |iioiey ENGINES 


4+UsSs8c = Of 10 to 50 H. P., with finest Governing 
: = System, and will guarantee best possible 
: oe with highest economy in 


NEWELL’S PARA-PNEUMATIC PULLEY, sc2am. ‘Pardicularly well adapted for 
‘Electric Licht and Power 


Pamphlet with full information, by stating 
wants and addressing 


MANUFACTURED BY 


GEO. V. CRESSON CO. 


141 LIBERTY STREET 18th St. and Allegheny Ave., 


aii vine d Alleghe JAMES LEFFEL & 60,, 


Ba A A aa tk a as sssncebemrenbesnrpeneonenendeees = Box 37, SPRINGFIELD, OHIO, U.S. A. 


In Writing to Advertisers Subscribers willitttsrstttrttstsseesrees 
confer a favor on us and also on the saverts-1STAR ov eg 


WITH AUTOMATIC CROS8 


ers by mentioning that they saw the adver=:/¢7o. scurouun near 
FRICTION COUNTER- eEsS 


tisement in THE ELECTRICAL WORLD. SHAFT, ETC., 


= eer Tos ical and oe 
Nor ool Makers an » 
PITT TTI III iii =o unsmiths, Tachnion) Ae 
= Schools, and Fine Ac- 


i J mF 3 6 scurate Machine S c i} aa — £ 
[i eeey : ; ad : = Seneca Falls Mfg.Co Aga pesees |)” 
ste eS 422 Water S Pie : 
7 ee ; SENECA FALLS, N. a. ac 2 = 
. SS mae, -F _ | COCCUCRC CEU CEC CRU CCCC RDO RRR R eee 
; ry ee WHEN WRITING TO ADVERTISERS 


FOR THE 


Electrician, 
Experimenter, 
General Machine 
Shop Work, 


Send for Catalogue. 


W. F. & JNO. BARNES C0., 


a16 Ruby Street, Rockford, I> 


GAS “ENGINES 


From 2 to 300 H.P. 


For ELECTRIC. LIGHT SERVICE; 


Hundreds of Plants run- 
ning, giving satisfac- 
tory service. 


THE OTTO GAS ENGINE WORKS, 


PHILADELPHIA 
New York Chicago Boston 


J AXULTMAN COMPANY 


902 to 910 S. Market Street, 
CANTON OHIO. 


ENCINEERS 
FOUNDERS 
ano MACHINISTS 


Designers and Builders of..—= 


— SAVING APPARATUS 


Elevators and 
Conveyors. 


. ELEVATOR CASINGS .. 


We manufacture Elevator 
Casing Spouts, Tanks and 
Boilers of all descriptions 


es 
oS es oo ee 


ee 
Le _—— 


(2-aaa-ea** 
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kindly mention 
THE ELECTRICAL WORLD. 


LATHES, DRILLS, Ete. 


| 
Get our prices for Over-Head Track 
and Traveling Bridges. 


Edwin Harrington, Son & Co. 10-. 


1814 Penna, Ave,, Philadelphta, Pa. 
SERRE RRR RRR EERE RE RE RRR ERE REE RR ERER ES) 
When writing to Advertisers kindly men- 

tion THE ELECTRICAL WORLD. 


Steel Smoke 
c=) Stacks 


are rapidly re- 
placing the ex- 
pensive and 
dangerous 
brick chimney. 
We invite cor- 
respondence 
with 

Electric 

Light and 

Power 


companies or 
contractors 
having work of 
this nature in 
view. 
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Roller, Steel and Special Chains} 


FOR 


ELEVATING 
wo CONVEYING | 
MACHINERY | 


_— 


Wealso build 
Stand Pipes 
and Tanks for 
Water Works. 


N\A TOBIN & HAMLER 
= Mre.co., 


CHICAGO. 


Wire Cable gum 
Conveyors. Wi 


ZS For long and 
= shortdistance 


THE JEFFREY MFG.CO. “SE Yon.” 
Columbus, Ohio. eckere 


eee 


We have special facilities 
for manufacturing this 
class of work, and can 

make you very low prices. (8) 
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The steady and increasing favor in which any article 
is received is the best evidence of its merit. This has 
been the history of our engine during the fifteen years of 
its existence, and our engines have been our best adver- 
tisements. The highest quality of materials and workman- 
ship are used in their construction. They cost less for 
maintenance, are economical and reliable, embody all mod- 
ern improvements, and for these reasons deserve and com- 
mand higher prices than others. 


THE BALL ENGINE CO. 


ERIE, PA. 
Chicago Office: 


1526 Monadnock Block. 


New York Safety Steam Power Co., :{ overHead track. PORTABLE HOISTS. 


‘107 LIBERTY ST., NEW YORK. C R A N E é 
* 


Builders of Vertical or Horizontal 
MARIS BROS. PHILADELPHIA. 


ENGINES 


For Belted or Direct Connection, 
. . . ALSO . . . 


Worthington Water Tube Boilers. :} 


Large Capacity in Small Space. 


pee PRESSES 


AND HIGH PRESSURE HYDRAULIC WORK. 
Presses, Valves, Hydraulic Litting Jacks, 


Entirely enclosed in Iron Case lined with a non-conducting material. Fittings, Dies, Kte. Polishing Machinery. 
Can guarantee less radiation than any brick-set boiler. 


BRANCHES: 


PHILADELPHIA. BosTon. CHICAGO, SAN FRANCISCO, 


WATSON-STILLMAN CO., 204, 206, 208, a10 B. 434 St., N. ¥ 
Send for Catalogue F. 


SLOW SPEED HIGH SPEED 


WIIG (DRS) EL ks OQ. ENGINES. -“" ENGINES. 


Ce aie ae Mae nt as aS SC a a 
i ar REQUIREMENT OF ANY SERVICE. 


WEW YORK : William F Haring, 106 Was ron ibaa 
WRITE FOR CATALOGUE 


PHILADELPHIA: F.E.Bailey BCo. 313 Bete Buildin 
BALTIMORE : Marton,Reed & Co 


BOOKS “BOOKS vn Ee ee eee 
Postage Prepaid, 


On Electrical Subjects 


mailedto any address in the world, postage 
prepaid, on receipt of price. Address 


THE W. J. JOHNSTON CO., 
9 Murray St., New York. 


on receipt of price. Address 


THE W. J. JOHNSTON CO., 9 Murray Street, New York. 


E. W. BLISS CO, 


12 Adams St , Brooklyn, N. Y.—Chicago: 96 W. Washington St. 
OWNING AND OPERATING 


: THE STILES & PARKER PRESS CO. 


DESIGNERS AND BUILDERS OF 


Electrical Tools. 


Correspondence Solicited. 


AARRERRRRERRERERRRRRRRRRRRRRRRRRRRRRR ERA REE R RRR RRR RRR RRR 


REG TRADE MARKS | THE PHOSPHOR BRONZE SMELTINGCO.|IMITED, 
2200 WASHINGTON AVE.PHILADELPHIA 

"ELEPHANT BRAND PHOSPHOR-BRONZE. 

I MEN SRL RL te) a ea cone 

—DELTA ME TAL— 

CASTINGS. Aa oe AND FORGINGS. 
Sa Cae ee ee 


MILLING 
GUTTERS 


Plain, machine relieved, in 
one pfece, in several pieces 
interlocked, in body with in- 


“BLISS” PAT. AUTOMATIC NOTCHING 
PRESSES. 

These machines are of entirely new design, and 
offer several important advantages over other ma- 


cng of this class. 
THE ADJUSTMENT FOR DIFFERENT 


serted cutters, in screw slot- ws DIAMETERS is made by simply turning the hand- 
ting sizes and in form for t —_ wheel shown. No alteration or re adjustment of 
tal alte] afd nie Me oe ; ~ = pawls « or indexing pares oe o suit different diameters, 
metal slitting of Saewerer E ? : ® THE ADJUSTMENT FOR DIFFERENT 
from .006 inch upward, Ge . NUMBERS OF NOTCHES is effected by means of 
dial : ee : , irae oak change gears instead of the usual pawl and index- 
Illustrated in small yA ary, ® plate device. These gears only need be changed to 
tool catalogue. \ esti i “obtain any desired alteration in the number of 
, gg TO notches This obviate *s the necessity of using a 


® SPECIAL indexing plate for each style of disk, and 


effects a consider: Shie savin as the change gears = 
are comparatively inexp ensive 
Hartford, Conn., U. 
— New York, 123 Pa cdag St. 
Boston, 144 Pearl Street. (13) Chicago, 42 So. Clinton Street. 


Write for further particulars, SSS 


** Bliss’? No. 39 A hnsanaeile Notching P Penes. (Pat’d.) 


PRESSES, DIES AND SHEARS. 
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GAS or STEAM 
ENGINES oR etcicee.cn 22 $8 


to 2,500 H. P. in the latter. = We 
solicit correspondence from persons wishing reliable Gas or Steam 
Power for any 
service. We 
stand ready to 
demonstrate the 
superior qualities 
of our product 
to all who wish 
to assure them- 
selves relating to 
this point. 2,500 H. P. Steam Engine. 





Westinghouse Machine Co., Manufacturers. 
Westinghouse,Church, Kerr & Co., Engineers. 


NEW. YORK PITTSBURG DETROIT 
40 H. P. Gas Engine and Dynamo. BOSTON PHILADELPHIA CHICAGO 
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The American Economizer. 


The Bulkley Injector 


CONDENSER 


This condenser being ! i l The supply pump 
supplied by a Pump (or ; delivers cold water 
form a ‘‘head” where only, and is therefore 
one is available), the but one-third of the 
action is continuous, size of the Air Pump 
the water discharging required with other 
into the ‘thot well” by Condensers, which 
gravity. work hot water and 
vapor. 












































CORRESPONDENCE SOLICITED. 


Broomell, Schmidt & Co. 


YORK, PENN. 
“Cable Address Broomell York, ‘ABC’ Code Fourth Edition.” 


GREEN ENGINEERING CO., 


518 Western Union Building, Chicago; Ill. 
Sales Agents for Chicago and vicinity. 













Write for Descriptive Pamphlet. 


HENRY W. BULKLEY, 
145 Broadway, = New York. 
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“WESTINGHOUSE POWER TRANSMISSION. 





THE MOST PERFECT SYSTEM 
roe LIGHT UN ak EYER DEVISED. 


Wesliashoose 
Electric 


& Mfg. Co., 
Pittsburg, Pa. 


—2> + oe 


Westinghouse 
Electric Co. yz. 


32 Victoria St., London. 





THE NAME OF WESTINGHOUSE is A GUARANTEE. 
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THE ELECTRICAL WORLD. 
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THE GENERATOR. — 


TYPE “C” MOTOR. 


SOODOODOOOOOOODGDOOOSOOGOOOOS 


THE MOTOR. 
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Canada: Ahearn & Soper, 
Way, Can, 
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Mexico: 
G. & O. Braniff & Co., 
City of Mexico. 









NR ARLE Ra Le 


£5 ape aig ee 

















DECEMBER 31, 1898. 


ao 


Speed and Field i 
Regulators ands 
“Crane Control-s 
ders are without : 
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$ MURRAY STREET, NEW YORK. 
PLP REET ERE RSE RE REE REET EEE E REESE EEE 
Most interest- : AN Db 
de. x7 
J pene ging CABLES 


epee § St. Louis. i 
ELEVATOR FSS .. = 
CONTROLLER 555 Z a} 
The Cutler-Hemmer Mig. Cores = ‘5 ei 
dhcvadsivsnadeneenemtweleiidsvcncaii’ So ; : 5 
on electrical subjects mati: § af ; ~% : 9 3 
BOOKS =: any address in the ers ue = Ze fs rast 
world, POSTAGE PREIE £3 @ 5 sir se LAT-SUnT: 
ar ronae oae 2 ilwis 00 FROMTWo 10 TEN TIMES 
: Address, : w” a _ S$ “las R ASA S0ub WHEL 
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BALL. HBANGHRsS Bits and Fis TOO: COMBIN =D. 
(Smitn’s Patent, January 25, 1898) 


SEE : ITs 
THOSE i > SSE eLicKER’s 
HOLES? GREASE! 


Manufactured only by 


CLEVELAND TWIST DRILL COMPANY, Cleveland, Ohio, or 99 Reade Street, New York. 
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ESTOM Electrical Instrument Co. 


| 114-120 WILLIAM ST., NEWARK, N. J., U.S.A. 


Weston Standard Portable Direct Reading feo gta sala 


Ground Detectors ard Circuit Testers, 
Ohmmeters, Portable Galvanometers, 


Our. Portable Instruments 
are recognized as The Stand- 
ard the worldover. The Semi- 
Portable Laboratory Stand- 
ards are still better. 


Our Station Voltmeters and 
Ammeters are unsurpassed in 
point of extreme accuracy and 





— life of a Leviathan Beit as a main driver or run- 
under ordinary conditions has not been lim- 
» a8 @ number of the first belts manufactured, 
Pas Bh after being in use more than 

fifteen years, are still running 
end show no signs of wearing 
out. Leviathan is made in one 
piece, avoiding laps. Gases 
and oil do not injure it. It 
will run longer and wear bet- 
terthan any other belt, crossed 
or quarter turn, and for carry- 
ing rough materials, such as 
stone and ore. 


Main BELTING Co., 
BELT MAKERS, 


1219-1 nter Street, 
Phisdcpbs fe 


55-57 Market St., Chicago. 
Send for price list and samples. 120 Pearl Stes Boston. 
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lowest consumption of energy. 


Write us for Delivered Prices when In the market-—We are headquarters: : 
= Weston Stanaara ortabie Direct Mention THe Evecrricat WorLp when 


LINDSLEY BROS., Menominee, Mich, : = Reading Ammeter, (5) writing for catalogues. 
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AL. BOGGRT CO.) TRUITT ever | Sexe 


Successors to A. L. BOGART, 
Sample Lamp ever 













Endorsed by Board of Fire 
Underwriters, 






SUPERIOR TO 


123 Liberty Street, New York. ‘ 
COTTON WASTE. 






Eleotrioc a Lighting ealiagadl: 
The esjemmee eccaae Frictional Ma Rid -o [ Burns at 1, 8, 16 Safe, 
chines Wut le Burners, Dynamo and 24¢.p. Durable, 







For prices and particulars, address 


by a CLARENCE TRUITT, L A M PS 
prepaid,75C. 22 Poor, Chemical Bldg , ST. LOUIS, MO. ® 


Lighting Torches. 
PESEREERRESE ETRE EERE CEES EERE RSE REE 
CONDENSERS. 


William Marshall, Mfr. Electric Condea- 
sera, Standards a Specialty. zoo Lezing 






AMERICAN 
SILK MFG. CO. 


$11 Walrut St., 









— near 57th Street, New Yor) MICHIGAN COLLEGE OF MINES. = SCHWEROTLE & SIEBERT, Philadelphia, Pa 
Titi Supported by the State of Michigan. = @ S ENCILS—BURNING BRANDS: - eon 
. = Practical work. Soenye system. Special 5 tim = . ae atthe recent - 
WHEN WRITING TO ADVERTISERS $ advantages for me of age ond experience. 2 a 3 sing E. Cotton Mirs, © 
kindly mention = For catalogues a ess E. WADS. = alae aye * 
THE ELECTRICAL WORLD. : WORTH, President, Houghtan, Michigan. a BRIDGEPORT, CONN, = 0095050005090 40 04000000 





Our name is a guarantee of High Quality, Reasonable Prices, Prompt 
Service and Polite Attentions. 


DELAWARE HARD FIBRE CO., Union and I! th Sts., Wilmington, Del. 
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Recipe : 

awe’ = ‘The India Rubber and Gutta Percha Insulating Co, = 

receipt of $1.50. $ &=J, W. GODFREY, Manager Sales,» Main Office, Glenwood Works, : 
ftalem, Obto.: 15 Cortlandt St., NEW YORK, RAUL mad ANSE IE LO OID. 
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